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carbamyl phosphate syn- 
thetase and, 247 
N-Acetylneuraminic acid 
cytidine-5'-phosphate and, 
142 


Achromobacter fischeri 
polyamines and, 591-92 
Acridine orange 
oligonucleotide binding 
by, 155-56 
Actin 
actomyosin and, 478-79 
biochemistry of, 475-77 
F-Actin 
formation of, 475 
G-Actin 
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polymerization of, 475 
Active acetaldehyde 
structure of, 434 
Active acyl 
thiazolium compound and, 
435 
Active site 
of glutamic dehydrogen- 
ase, 34-35 
of ribonuclease, 278-81 
Actomyosin 
- biochemistry of, 478-80 
Adaptor hypothesis 
protein synthesis and, 
310-11 
Adenine 
1-N-oxide of, 138 
riboflavin biosynthesis 
and, 411 
vitamin By2 and, 437 





deamination of in muscle, 
490-91 
Adenine nucleotides 
actin and, 476 
cultured cells and, 622 
muscle and, 474 
Adenine toxicity 
cultured cells and, 618 
Adenosine-3'-5'-cyclic 
phosphate 
biochemistry of, 138-39 
serotonin and, 226 
Adenosine diphosphate 
mitochondria structure 
and, 26-27 
muscle contraction and, 
486-87 
respiration control by, 
28 


synthesis of, 143 
Adenosine tetraphosphate 
actomyosin and, 481 
synthesis of, 145 
Adenosine triphosphatase 
mechanism of action, 
483-84 
mitotic apparatus and, 
676 
myosin and, 480-83 
Adenosine triphosphate 
acetyl coenzyme A car- 
boxylation and, 194 
actomyosin breakdown 
and, 478-79 
alkali hydrolysis of, 141 
amino acid activation and, 


carbamyl phosphate syn- 


thetase and, 247 
carboxylations and, 388-89 
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cell division and, 679 

cholesterol biosynthesis 
and, 538-39 

chromosome movement 
and, 682-83 

deoxyriboside synthesis 
and, 175 

internal incorportion of, 
170 


iron transport and, 385-86 
mevalonic acid metabolism 
and, 527 
muscle contraction and, 
486-87 
nicotinamide adenine 
dinucleotide and, 26 
nicotinic acid metabolism 
and, 397 
phosphatidic acid biosyn- 
thesis and, 196 
propionyl carboxylase 
and, 202 
serotonin and, 260 
soluble ribonucleic acid 
synthesis and, 167 
synthesis of, 143 
thiamine biosynthesis 
and, 428 
S- Adenosylmethionine 
methyl activation and, 255 
spermidine synthesis and, 
585-86 
Adenylic acid 
crystal structure of, 115 
5'-Adenylic deaminase 
in muscle, 490-91 
Adenylosuccinase 
mutations and, 653 
Adenylyl-2'5'-uridine 
synthesis of, 147 
Adenylyl-3'5'-uridine-3'- 
phosphate 
polymerization of, 150 
Adipose tissue 
carbohydrate transport in, 
22-23 
lipase content of, 191 
Adrenal cortex 
stimulation of, 138 
Adrenal gland 
biosynthesis of hormones 
in, 500-3 
Adrenocorticotrophic hor- 
mone 
lipid metabolism and, 
203-4 
Adrenosterone 
see Steroid hormones 
Agroclavine 
biosynthesis of, 544 
Alanine 








crystal structure of, 95 
cultured cells and, 613 
metabolism of 248-49 
B-Alanine 
spermine oxidation and, 
589 


synthesis of, 249 
D-Alanine 
alanyl ribonucleic acid syn- 
thetase and, 302 
Albumin 
breakdown of, 333 
cell culture and, 609-10 
kwashiorkor and, 341 
spectroscopy of, 284, 286 
sulfhydryl groups in, 296 
synthesis of, 624 
Aldobiouronic acids 
synthesis of, 50 
Aldolase 
action of, 227 
mitosis and activity of, 
680 
Aldose reductases 
specificity of, 229 
Aldosterone 
see Steroid hormones 
Alginic acid 
alkali degradation of, 55 
Alkaline phosphatase 
mutations and, 652 
Alkaloids 
spermidine in, 583-84 
x-ray diffraction of, 126 
Alloisoleucine 
protein synthesis and, 302 
Amethopterin 
cultured cells and, 628 
Amine oxidase 
spermine metabolism 
and, 586 
Aminoacetone 
biosynthesis of, 252 
Amino acid 
cell culture and, 607-8 
deficiency symptoms, 331 
hydroxamate formation, 
300-1 
imbalance of, 331-32 
in lipid, 85 
metabolism of, 239-68 
cultured cells and, 612- 
14 
decarboxylation of, 242- 
43 


dehydrogenases and, 243- 
44 

nitrogen metabolism, 239- 
41 


oxidases, 245 
penetration of, 241-42 
regulation of, 245-47 
transamination, 242-43 
urea formation, 247-48 
see individual amino 
acids 
nucleoside esters of, 144 
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nucleotide anhydrides of, 
145-46 

protein nutrition and, 327- 
31 

pyridoxal absorption of, 
403 


sequence of 
alteration of in tobacco 
mosaic virus, 654 
of cytochrome-c, 566 
deoxyribonucleic acid 
and, 293-98 
in hemoglobin, 275-77, 
561 
mutations and, 294 
protein conformation and, 
295-96 
in ribonuclease, 277 
ribonucleic acid and, 
298-317 
ribosomes and, 310-14 
vitamin By2 and activation 
of, 439 
x-ray diffraction of, 95-97 
D-Amino acid 
in lipids, 86 
Amino acid analogues 
protein synthesis and, 302 
Amino acid antagonists 
cell culture and, 614-15 
Amino acid levels 
kwashiorkor and, 339 
D-Amino acid oxidase 
characterization of, 245 
L-Amino acid oxidase 
biological oxidation and, 
37 
characterization of, 245 
Amino acid uptake 
cultured cells and, 621 
Aminoaciduria 
kwashiorkor and, 339 
vitamin E and, 461-62 
Aminoacyl esters 
reactivity of, 144 
Aminoacyl nucleotides 
synthesis of, 146 
Aminoacyl ribonucleic 
acid compounds 
formation of 299-308 
Aminoacyl ribonucleic acid 
synthetases 
action of, 300 
a-Aminoadipic acid 
lysine metabolism and, 
253 


p-Aminobenzoic acid 
metabolism of, 421 
methionine biosynthesis 
and, 254-55 
y-Aminobutyric acid 
spermine oxidation and, 
589 
Aminoimidazole 
biotin and metabolism of, 
390 
f-Aminoisobutyric acid 
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kwashiorkor and excretion 
of, 339 
a-Amino-§-ketoadipic acid 
porphyrin biosynthesis 
and, 550 
6-Aminolevulinic acid 
biosynthesis of, 550 
Aminonucleosides 
synthesis of, 133 
Aminopterin 
cultured cells and, 628 
4-Aminopterin 
riboflavin biosynthesis 
and, 411-12 
2-Aminopyridine 
ester hydrolysis by, 57 
3-Amino-1, 2, 4-triazole 
catalase inhibition by, 32 
riboflavin biosynthesis 
inhibition by, 418 
Ammonia 
in muscle, 490-91 
nitrogen fixation and, 239 
Amylase 
glycogen synthesis and, 
226 


hydrolytic action of, 355 
mechanism of, 370 
Schardinger dextrin syn- 
thesis and, 351-52 
a-Amylase 
biochemistry of, 372-73 
metal ion content of, 364- 
65 
B-Amylase 
active site of, 370-71 
biochemistry of, 373 
Amylase A 
spectroscopy of, 285 
Amylodextrin 
mechanism of hydrolysis, 
371 
Amylo-1-6-glucosidase 
action of, 356 
Amylomaltase 
biochemistry of, 351 
Amylopectin 
synthesis of, 351-52 
Amylose 
mechanism of hydrolysis, 
371 


synthesis of, 351 
Amylosucrase 
biochemistry of, 350 
Anaphase 
chromosome movement 
in, 682 
Androgens 
biosynthesis of, 507 
effects of, 515-16 
Androstenedione 
see Steroid hormones 
Anemia 
ascorbic acid deficiency 
and, 387 
kwashiorkor and, 341 
Anerobiosis 
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cell culture and, 611 
cell division and, 679 
Anhydrides, mixed 
reactivity of, 144 
Anhydrosugars 
hydrogen bonding in, 60 
Anhydrovitamin A 
determination of, 447 
Anserine 
in muscle, 490 
vitamin E and levels of, 
462 
Antephase 
cell division and, 678 
Antibiotics 
cultured cells and, 619 
Antigens 
cell culture and, 632 
H-meromyosin and, 478 
Antimony trichloride 
vitamin A determination 
and, 447 
Antimycin 
site of action of, 18-20 
Aparajitine 
structure of, 78 
L-Apiose 
synthesis of, 56 
Apurinic acid 
dye-binding by, 156 
ultraviolet irradiation of, 
157 
L-Arabinase 
transport of, 221-22 
9-D-Arabinofuranosyl 
adenine 
synthesis of, 134 
D-Arabinose 
synthesis from glucose, 
50 


Arginase 
preparation of, 248 
Arginine 
actomyosin and, 480 
cell culture and, 608 
protein nutrition and, 329 
Argininosuccinic aciduria 
extent of, 248 
Aromatic hydroxylation 
model system for, 258 
Aromatic oxidations 
biochemistry of, 258-59 
Ascites cells 
sugar transport in, 218-19 
Ascorbic acid 
aromatic hydroxylation 
258 


’ 

biochemistry of, 383-88 
biosynthesis of, 383-85 
cytochrome bs and, 16-17 
determination of, 388 
functions of, 385-87 
metabolism of, 388 
nutriture of, 387-88 
oxidative phosphorylation 

and, 27-28 
phenylalanine metabolism 
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and, 256-57 
steroid metabolism and, 
502 
Ascorbigen 
structure of, 385 


Asparagine 
N-alkyl derivatives of, 
249 


cell culture and, 607 
Asparagine metabolism 
cultured cells and, 614 
Aspartic acid 
crystal structure of, 95 
metabolism of, 249 
cultured cells and, 614 
Aspergillus nidulans 
polyamines and, 59-91 
Aster 
synthesis of, 672 
Avidin 
biotin inactivation by, 389 
8-Azaguanine 
cytoplasmic ribonucleic 
acids and, 172 
protein synthesis and, 314 
8-Azapurines 
synthesis of, 134 


Bacteria 
cell division in, 669 
lipids of, 87 
polyamines and stabili- 
zation of, 592-93 
spermine agglutination of, 
600-1 


Bacteriophage 
deoxyribonucleic acid 
from, 646 
mutations and, 294 
polyamines in, 583 
ribonucleic acid synthe- 
sis and, 315 
stabilization of, 594 
transforming principle 
and, 658-59 
Barbital 
ascorbic acid synthesis 
and, 384-85 
Barbiturates 
oxidative phosphorylation 
and, 29 
Barium hydroxide 
action on adenosine tri- 
phosphate, 141 
Benzaldehyde 
polyhydric alcohols, 62 
Benzillic acid rearrange- 
ment 
carbohydrate chemistry 
and, 54-55 
Benzmalecene 
cholesterol synthesis 
inhibition by, 536-37 


Benzoate 
D-amino acid oxidase 


inhibition by, 37 
Bicarbonate 

cell culture and, 609 
Bile acids 

biosynthesis of, 207-8 
Biological oxidation 

see Oxidation, biological 
Biosynthesis 

cell division and, 679-80 
Biotin 

analogues of, 390-91 

biochemistry of, 388-91 

fatty acid synthesis and, 

195 


metabolism of, 391 
nicotinic acid metabolism 
and, 389-90 
propionate carboxylation 
and, 201-3, 338-89 
Biuret 
structure of complex, 97 
Blood coagulation 
ascorbic acid and, 387 
nicotinic acid and, 396 
vitamin K and, 465-66 
Bone 
vitamin A and, 452-53 
vitamin D effects on, 457 
Boron trichloride 
polysaccharide degrada- 
tion by, 61 
Brain 
amino acid penetration 
into, 241 
Branching factor 
action of, 351-52 
Bromoacetic acid 
ribonuclease inactivation 
by, 278-79 
5'-Bromo-5'-deoxythymidine 
crystal structure of, 115 
5-Bromouracil 
cultured cells and, 617-18 
mutagenesis and, 660 
non-random incorporation 
of, 178 
5-Bromouridylic acid 
polymerization of, 151 
Brucella 
lipids of, 87 
Bushy stunt virus 
structure of, 124 
Butanedione 
riboflavin biosynthesis 
and, 415-16 
Butyryl coenzyme A 
carboxylation of, 203 
fatty acid biosynthesis 
and, 193 


c 


Caffeine 
crystal structure of, 115 
Calcium 
actomyosin binding of, 480 
cell culture and, 609 








mitotic apparatus and, 
676-77 
vitamin D and absorption 
’ 
Canavanine 
cultured cells and, 615 
Cancer cells 
cell culture of, 629-31 
Carbamy]l phosphate 
metabolism of, 247 
Carbohydrate 
cell culture and, 609 
chemistry of, 45-70 
alkali effects on,52-57 
conformation nomencla- 
ture, 64 
cyclic acetates, 61-63 
deoxy sugars, 51-52 
fluorine derivatives of, 
65 
hydrogen bonding of, 
57-61 
inversion of configuration 
of, 
irradiation of, 65 
methylation of, 64-65 
miscellaneous topics, 
64-66 
oxidation of, 46-51 
Physical methods, 45-46 
sulfate esters of, 63-64 
metabolism of, 213-38 
alternative pathways, 
228-33 
control of, 233-34 
cultured cells and, 615- 
16 


glycolysis, 223-28 
miscellaneous, 233-34 
transport of, 213-23, 622 
x-ray diffraction of, 125- 
26 
Carbon dioxide 
biotin function and, 388 
carbamyl phosphate syn- 
thetase and, 247 
vitamin By9 and, 441 
Carboxyheme 
combination with globin, 
272 


Carboxyhemoglobin 
subunits of, 273 
Carboxylation 
of pyruvic acid, 233 
Cardiolipin 
chemistry of 82-83 
chromatography of, 73 
Caries 
vitamin Bg deficiency 
and, 404 
Carnosine 
in muscle, 490 
Carotene 
conversion to vitamin A, 
449 


Carotenoids 
biosynthesis of, 540-42 
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Cartilage 
cultured cells and, 626 
mineralization of, 456-57 
Casein 
protein nutrition and, 328- 
29 


Catalase 
biological oxidation and, 
32-34 
cell culture and, 611 
function of, 34 
Catecholamines 
biosynthesis of, 257-58 
cultured cells and, 623 
Cations 
sugar absorption and, 220 
Cell culture 
biochemistry of, 605-40 
cancer and, 629-31 
chemical constitution, 606 
metabolism and, 611-19 
miscellaneous, 631-32 
nucleic acid turnover in, 
620-21 
nutritional requirements, 
606-11 
protein turnover in, 620 
specialized functions in, 
622-26 
transport and metabolic 
pools, 621-22 
variation and mutation, 
626-29 
Cell division 
biochemistry of, 669-88 
chromosome cycle and, 
673-74 
chromosome movement 
and, 682-84 
cytokinesis and, 684 
energetics of mitosis and, 
677-79 
metabolic status of, 679- 
82 
mitotic apparatus and, 
674-77 
preparation for, 670-71 
synchronization of, 673 
Cell membrane 
protein synthesis and, 308 
Cell wall 
inositol deficiency and, 
393 


Cellobiase 
action of, 356-57 
Cellobiose 
x-ray diffraction of, 125 
Cellobiose phosphorylase 
biochemistry of, 349 
Cellulases 
action of, 356-57 
Cellulose 
degradation of, 356-57 
methylation of, 65 
uridine diphosphateglucose 
and, 361 
Centriole 
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reproduction of, 671-72 
Centromeres 
cell division and, 671 
L-a-Cephalin 
synthesis of, 80-81 
Cereal 
protein value of, 334 
Cerebrosides 
chemistry of, 83-84 
chromatography of, 73- 
714 
Cesium chloride 
deoxyribonucleic acid 
denaturation and, 648 
Chicks 
protein nutrition in, 330- 
31 


Chitin 
biosynthesis of, 361 
structure of, 126 
Chloramphenicol 
mitotic apparatus syn- 
thesis and, 672 
2-Chloroethanol 
ribonuclease in, 282-83 
p-Chloromercuribenzoate 
effect on myosin, 482 
Chlorophyll 
chemical synthesis of, 
553 


Chloroplast 
ribonucleic acids syn- 
thesis and, 172 
Chlorpromazine 
oxidative phosphorylation 
and, 29 
Cholesterol 
absorption of, 206-7 
biosynthesis of, 525-40 
acetate to mevalonate, 
525-27 
adenosine triphosphate 
and, 538-39 
inhibition of, 535-37 
interruption of, 537-38 
mevalonate to squalene, 
527-33 
nicotinic acid and, 540 
squalene to cholesterol, 
533-35 
vanadium and, 539 
inositol and esterification 
of, 393 
metabolism of, 207-8 
nicotinic acid and serum 
levels of, 395 
steroid hormones and, 
500-4 
vitamin A and synthesis of, 
2 
A" -Cholesterol 
metabolism ot, 535 
Choline 
deoxycytidine pyrophos- 
phate derivative of, 
142 
x-ray diffraction of, 126 
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Cholinesterase 
cultured cells and, 625 
kwashiorkor and, 339 
Chondroitinase 
biochemistry of, 374 
Chondroitin sulfate 
ascorbic acid and, 385 
calcium binding by, 457 
cultured cells and, 623 
desulfation of, 63 
Chromatin 
ribonucleic acids syn- 
thesis in, 173 
Chromatography 
of acceptor ribonucleic 
acid, 307 
of deoxyribonucleic acid, 
646-47 
of fatty acids, 71-73 
of lipids, 73-74 
of meromyosin, 478 
of nucleic acids, 140 
of polyamines, 579-80 
of tocopherols, 458 
of vitamin A, 447-48 
of vitamin D, 454 
Chromium trioxide 
carbohydrate oxidation 
by, 4 
Chromosome cycle 
cell division and, 673-74 
Chromosome movement 
cell division and, 682-84 
Chromosomes 
polyamine effect on, 599- 
600 


reproduction of, 670-71 
structure of, 663 
Chylomicrons 
stability of, 189 
Chymotrypsin 
deoxyribonucleic acid 
size and, 648-49 
spectroscopy of, 286 
Cineole 
biosynthesis of, 543 
Citrate 
ascorbic acid and metabo- 
lism of, 386 
vitamin D and metabolism 
of, 457 
x-ray diffraction of, 125 
Citronellal 
biosynthesis of, 543 
Citrulline 
cell culture and, 607 
Cobamide coenzymes 
mechanism of action of, 
438-39 
Cobamides 
structures of, 437-38 
Cocarboxylase 
see Thiamine pyrophos- 


phate 
Coding problem 
mutations and, 294-95 
Coenzyme A 
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cholesterol and nicotinic 
acid competion for, 395 
synthesis of, 143-45 
triglyceride biosynthesis 
and, 198 
Coenzyme Q 
biosynthesis of, 542-43 
oxidation of, 22 
see also ubiquinone 
Colchicine 
mitotic apparatus and, 677 
Colitose 
guanosine diphosphate 
derivative of, 364 
Collagen 
ascorbic acid levels and, 
385 
cultured cells and, 623-24 
denaturation of, 100 
structure of, 98-99 
Comparative biochemistry 
actomyosin and, 479-80 
Contractile system 
localization of components, 
474 
Copper 
cytochrome-c-oxidase 
and, 
Coproporphyrinogen 
biosynthesis of, 555-56 
Coprostanol 
formation of, 208 
Coronaric acid 
structure of, 78 
Cortical hormones 
vitamin A and synthesis 
of, 451 
Corticosteroids 
effects of, 514-15 
Corticosterone 
see Steroid hormones 
Cortisol 
vitamin Bg deficiency 
and, 404 
see also Steroid hormones 
Cortisone 
see Steroid hormones 
Cortolone 
see Steroid hormones 
Corynebacteria 
lipids of, 87 
Countercurrent distribution 
of lipids, 74 
Creatine 
in muscle, 489-90 
negative feedback and, 
246 


vitamin E and metabolism 
of, 461 
Creatine phosphate 
in muscle, 489-90 
Crotonyl coenzyme A 
carboxylation of, 203 
Cryptohemin A 
cytochrome-c-oxidase 
and, 15 
Crystal structure 





of amino acids, 95 
of nucleic acid components, 
115 
Cyanide 
succinic dehydrogenase 
inhibition by, 18 
Cyclic oligonucleotides 
synthesis of, 147 
Cyclonucleosides 
deoxyriboside synthesis 
and, 175-76 
synthesis of, 136 
Cycloserine 
catalase inhibition by, 33 
transaminase inhibition 
by, 400 
Cysteine 
cultured cells and, 612- 
13 
metabolism of, 254-56 
pyridoxal reaction with, 
404-5 


thiazole ring biosynthesis 
and, 431 
Cystine 
cell culture and, 607 
configuration of, 95, 97 
crystal structure of, 95 
protein nutrition and, 330 
reduction of, 280 
vitamin A and, 453 
Cytidine-5'-phosphate 
N-acetylneuraminic acid 
derivative, 142 
Cytidine triphosphate 
adenosine triphosphatase 
and, 481 
internal incorporation of, 
170 


phosphatide biosynthesis 
and, 197-98 
soluble ribonucleic acids 
and, 167 
Cytidylic acid 
crystal structure of, 115 
Cytochrome a 
biological oxidation and, 
11-15 
copper content of, 12 
oxidation of, 14-15 
purification of, 11-12 
spectrum of, 13 
Cytochrome ag 
cytochrome a and, 13 
Cytochrome b 
biological oxidation and, 
18-20 
Cytochrome 
biological oxidation and, 
17-18 
Cytochrome bs 
biological oxidation and, 
16-17 


Cytochrome c 
binding to enzymes of, 567 
biochemistry of, 564-69 
biological oxidation and, 








15-16 

biosynthesis of, 567 

coenzyme Q oxidation and, 
22 

denaturation of, 565 

extramitochondrial, 28 

glucose absorption and, 
220 

isolation of, 564 

oxidation of, 14-15 

physicochemical studies 
on, 567 

primary structure of, 
566 

Cytochrome cy 

biological oxidation and, 

20 


Cytochrome-c-oxidase 
aging of, 15 
components of, 13-14 
copper content of, 12 
inhibition of, 14 
paramagnetic resonance 

of, 
PH optimum of, 14 
prosthetic group of, 15 

Cytochrome-c-reductase 
vitamin E and, 459 

Cytochrome f 
isolation of, 568 

Cytochromes 
nomenclature of, 568-69 
oxidative phosphorylation 

and, 27-28 
potentials of, 19 
spectral data for, 19 

Cytokinesis 
cell division and, 684 

Cytolipin H 
chemistry of, 84-85 

Cytoplasm 
deoxyribonucleic acids 

in, 296-97 

Cytosine 

glycerol derivatives of, 


D 


Deamination 
ribonuclease activity and, 
279 
of tobacco mosaic virus, 
299 
Decarboxylation 
of S-adenosylmethionine, 
585-86 
of amino acids, 242-43 
of mevalonic acid pyro- 
phosphate, 528-29 
Dedifferentiation 
cultured cells and, 625 
1-Dehydrocholesterol 
metabolism of, 535 
Dehydrocorticosterone 
see Steroid hormones 
Dehydroepiandrosterone 
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see Steroid hormones 
Dehydrogenases 
amino acid metabolism 
and, 243-44 
heterogeneity of, 34 
spermine effect on, 600 
Dehydrosqualene 
metabolism of, 531 
Denaturation 
of cytochrome c, 565 
of deoxyribonucleic acids, 
647-49 
of glutamic dehydrogenase, 
35 


of hemoglobin, 275 
Deoxyadenosine 
synthesis of, 51, 133-35 
Deoxyadenylyl-5':3'-thy- 
midine 
synthesis of, 149 
Deoxyadenylyl-5':3'-thy- 
midine-5'-phosphate 
synthesis of, 149 
Deoxycholic acid 
metabolism of, 207 
Deoxycorticosterone 
see Steroid hormones 
11-Deoxycortisol 
see Steroid hormones 
Deoxycytidine 
synthesis of, 133 
Deoxycytidine diphosphate 
choline 
isolation of, 142 
Deoxycytidine-5- phosphate 
biosynthesis of, 175 
Deoxycytidylate deaminase 
phage infection and, 316 
Deoxycytidylyl-5':3'- thy- 
midine 
synthesis of, 149 
2-Deoxyglucose 
cultured cells and, 615 
inhibitory action of, 219, 
228 
periodate oxidation of, 48 
3-Deoxyglucose 
synthesis of, 51 
5-Deoxyglucose 
synthesis of, 51 
6-Deoxyglucose 
synthesis of, 51 
Deoxyguanosine 
synthesis of, 133 
Deoxyhexoses 
in lipids, ‘86 
Deoxynucleosides 
synthesis of, 133 
Deoxypyridoxine 
bone-graft rejection and, 
403 


Deoxyribonuclease 
oligonucleotide formation 
and, 642 
protein synthesis inhibi- 
tion and, 297 
spermine inhibition of, 600 
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Deoxyribonucleic acid 
amino acid sequence and, 
293-98 
antigenicity of, 649 
biosynthesis of, 174-84 
cell content of, 606 
coding problem, 651 
denaturation of, 647-49 
density and base composi- 
tion of, 158 
diphenylamine degradation 
of, 642 


’ 
extranuclear, 296-97 
fragility of, 643-44 
genes and, 641 
mutagenesis and, 660 
mutations and, 651 
nearest neighbors in, 
177-78, 643 
nucleotide sequence in, 
295, 641-43 
polyamines and, 595 
preparation of, 649 
radiation damage to, 661- 
63 
renaturation of, 296, 648 
replication of, 650 
ribonucleic acid hybrid 
with, 171, 316 
sedimentation of, 646-47 
shear degradation of, 158 
size of, 643-47 
spectroscopy of, 647 
synthesis of 
in bacteria, 671 
cell division and, 670- 
71 
cultured cells and, 617 
inhibition of, 180 
ionizing radiation and, 
180-81 
turnover of, 620-21 
ultraviolet irradiation of, 
57 


uptake of, 622 
x-ray diffraction of, 
117-18 
Deoxyribonucleic acid 
polymerase 
limited reaction of, 178- 
79 


mechanism of, 180 

phage infection and, 316 
Deoxyribonucleotides 

origin of, 174-77 
Deoxyribose 

biosynthesis of, 174-75 

synthesis of, 51 
Deoxyribose aldolase 

action of, 232 
Deoxyribose polynucleotide 

cytochrome bg and, 17 
Deoxy- sugars 

chemistry of, 51-52 
Desmosterol 

metabolism of, 535 
Detergents 
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cytochrome a purification 
and, 11-12 
oxidative phosphorylation 
and, 28 
Deuterium exchange 
protein structure and, 271 
ribonuclease and, 281 
Deuterium oxide 
cell culture and, 611 
Deuterohemin 
peroxidase and, 563 
Dextran 
cell culture and, 610 
characterization of, 350 
degradation of, 356 
synthesis of, 371 
Dextranases 
action of, 356 
Dextrandextrinase 
action of, 352 
Dextransucrase 
acceptor specificity of, 
368 


active site of, 371 

biochemistry of, 349-50 

transosylation and, 347 
Dextran sulfate 

desulfation of, 63 
Dextrins 

inclusion compounds of, 

57 


Diabetes 
ketosis in, 200-1 
lipid metabolism and, 
205-6 
Diacetylspermine 
in microorganisms, 582 
Dialysis 
of lipids, 74-75 
Diamine oxidase 
purification of, 245 
1, 4-Diaminobutane 
distribution of, 580-84 
spermine and spermidine 
and, 579 
2, 5-Diamino-4-mercapto-6- 
methylpyrimidine 
crystal structure, 115 
1, 5-Diaminopentane 
distribution of, 580-84 
Diaminopimelate 
lysine biosynthesis from, 
252 
1, 3-Diaminopropane 
distribution of, 580-84 
2, 6-Diaminopurine 
cultured cells and, 628-29 
Diaphragm 
carbohydrate transport 





and, 222 
p-Di b lfonic 
acid 
cytochrome c coupling 
with, 565 


Dicarboxylic acids 
x-ray diffraction of, 126 
Dicumarol 
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oxidative phosphorylation 
and, 23 
Dicyclohexylcarbodiimide 
nucleotide anhydride syn- 
thesis and, 142-43 
polynucleotide synthesis 
and, 147 
Diesterases 
nucleic acid sequence 
studies and, 140-41 
Diet 
protein nutrition and, 333- 
37 


Diethylstilbestrol 
sugar transport inhibition 
by, 218 
Digitonin 
mitotic apparatus isolation 
with, 675 
Digitoxigenin 
biosynthesis of, 544 
Diglyceride 
Phosphorylation of, 196 
Dihydroaldosterone 
see Steroid hormones 
Dihydrocortisol 
see Steroid hormones 
Dihydrocortisone 
see Steroid hormones 
Dihydrofolic acid 
metabolism of, 425 
Dihydrolanosterol 
metabolism of, 535 
Dihydroprednisone 
see Steroid hormones 
Dihydroprogesterone 
see Steroid hormones 
Dihydropyran 
nucleoside esters of, 149 
2, 4-Dihydroxy-8-ribitylpter- 
idii 


ne 
synthesis of, 413 
Diketopiperazine 
planarity of, 96 
x-ray diffraction of, 106 
Dimethylallyl pyrophosphate 
metabolism of, 529 
5, 6-Dimethylbenzimidazole 
vitamin Bj2 and, 436-37 
Dimethylethanolamine 
existence of, 81 
N, N-Dimethylformamide 
periodate oxidation in, 46 
Dimorphecolic acid 
structure of, 78 
Dinitrophenol 
adenosine triphosphatase 
and, 481 
phosphorylation inhibition 
23 


by, 
Dinucleoside monophosphates 
synthesis of, 147 
Dinucleotides 
hypochromicity and, 154 
synthesis of, 146-49 
Diphenylamine 
deoxyribonucleic acids 


degradation by, 642 
Diphenyl-p-phenylene- 
mine 
biological effect of, 402 
Diphosphoinositide 
in brain, 391 
5-Diphosphomevalonic 
anhydrodecarboxylase 
action of, 528-29 
Diphosphopyridine nucleo- 
tide 


see Nicotinamide 
adenine dinucleotide 
Diphtheria toxin 
cultured cells and, 619 
Dipyrrylmethene 
porphyrin synthesis and, 
552 


Dithymidylic acid 
synthesis of, 147 
Dobichol 
relation to coenzyme Q, 
542 
Dopamine 
metabolism of, 257-58 
Drosophilin 
structure of, 76 
Drug resistance 
cultured cells and, 628- 
29 


Dyes 
oligonucleotide binding of, 
155-56 
Dystrophy 
vitamin E and, 461-62 


Elastin 
structure of, 100 
Electron microscopy 
cytokinesis and, 684 
Electron transport 
vitamin E and, 459-60 
Electrophoresis 
of myogen, 473 
Elymoclavine 
biosynthesis of, 544 
Endoplasmic reticulum 
cell division and, 680 
lipid absorption and, 
189-90 
Engery reservoir 
cell division and, 672-73, 
678-79 
Enucleate cells 
protein synthesis in, 296 
ribonucleic acid syn- 
thesis in, 172 
Enzymes 
cultured cells and, 611-12 
deoxyribonucleic acid 
biosynthesis and, 177- 
78 
D-enzyme 
action of, 351 
Q-enzyme 








characterization of, 351- 
52 


R-enzyme 
action of, 356 
T-enzyme 
action of, 355 
kwashiorkor and, 339 
mitotic apparatus and, 676 
steroid effects on, 517-18 
Epiestriol 
see Steroid hormones 
Epimers 
of methyl glycosides, 49- 
50 


Epinephrine 
demethylation of, 258 
lipid metabolism and, 204- 
5 
Episomes 
genes and, 659-60 
Episulfides 
of carbohydrates, 51 
Epithelial cells 
cultured cells and, 626 
Epoxy acids 
reactions of, 79 
Ergot alkaloids 
biosynthesis of, 544 
Erythrocytes 
carbohydrate transport in, 
218 


D-Erythrose 
ethylidene derivatives of, 
62 
Erythrose-4-phosphate 
Phosphohexose isomerase 
inhibition by, 226 
Escherichia coli 
carbohydrate transport 
in, 214-16 
lipids of, 87 
polyamines in, 582 
Estradiol 
amino acid penetration 
and, 241-42 
see Steroid hormones 
Estriol 
see Steroid hormones 
Estrogens 
cultured cells and, 619 
effects of, 516-17 
Estrone 
see Steroid hormones 
Ethanolamine 
analysis for, 75 
kwashiorkor and excretion 
of, 339-40 
Ethionine 
protein synthesis and, 
302 


Ethoxyquin 
antioxidant activity of, 
462 
Ethylenediaminetetraace- 
tate 
ascorbic acid and iron 
chelates, 386 


SUBJECT INDEX 


N-Ethylmaleimide 
sulfhydrl reaction with, 
276 


Ethyl metaphosphoric acid 
isopropylidene derivatives 
and, 6 
Ethyl methyl] sulfonates 
mutagenesis and, 661 


F 


Factor B 
structure of, 436 
Factor Vj, 
structure of, 436 
Farnesinic acid 
biosynthesis of, 531-32 
Farnesyl pyrophosphate 
metabolism of, 530-31 
Farnesyl synthetase 
action of, 531 
Fatty acids 
biosynthesis of, 192-96 
chemistry of, 75-79 
cholesterol esters of, 207 
chromatography of, 71-73 
countercurrent distribu- 
tion of, 74 
hormones and metabolism 
of, 203-6 
interconversions of, 196 
insulin and metabolism of, 
205-6 
interconversions of, 196 
mass spectrography of, 74 
oxidative phosphorylation 


structural determinations 
of, 79 

structures of, 76-7 

synthesis of, 79 

vitamin E antagonism of, 
462 

Feather rachis 
structure of, 101 


Felinine, biosynthesis of, 543 


Ferritin 
ascorbic acid function and, 
385-88 


Fetuin, cell culture and, 610 


Fibers 

x-ray diffraction of, 94 
Fibroblasts 

cultured cells and, 626 

galactose transport in, 223 
Fibrous proteins 


x-ray diffraction of, 98-102 


Fish flour 
nutritional value of, 335 
Flavin 
biosynthesis of, 409-27 
succinic dehydrogenase 
and, 24 
Flavin adenine dinucleotide 
binding sites of, 37 
free radicals and, 36 
succinic dehydrogenase 
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and, 24 
synthesis of, 143 
tetrahydrofolic acid 
metabolism and, 426 
Flavin nucleotides 
oxidative phosphorylation 
and, 26 
Fluoroacetic acid 
cholesterol synthesi 
inhibition by, 536 
Fluoroboric acid 
catalytic action of, 64 
Fluorodeoxyuridine 
cultured cells and, 617 
Fluoromevalonic acid 
cholesterol synthesis 
inhibition by, 536 
5-Fluorouracil 
cell division and, 671 
protein synthesis and, 
314-15 
Fodder 
vitamin A content of, 448 
Folic acid 
biochemistry of, 409-27 
cell culture and, 608 
riboflavin biosynthesis 
and, 412 
vitamin Bj9 and, 440 
Folic acid reductase 
characterization of, 426 
Foods 
protein rich, 335-37 
Formaldehyde 
vitamin By9 and, 440-41 
Formate 
riboflavin biosynthesis 
and, 410 
vitamin Bo and, 440-41 
Formiminoglutamic acid 
histidine metabolism and, 
253 
Free radicals 
peroxidase activity and, 
31-32 
xanthine oxidase and, 36 
Fructosans 
formation of, 352-53 
Fructose 
intestinal metabolism of, 
219-20 
metabolism of, 230 
placenta and, 221 
Fructose diphosphate 
cell culture and, 609 
Fructose-1-phosphate 
metabolism of, 230 
a-L-Fucosidase 
biochemistry of, 373 





G 


Galactokinase 
specificity of, 231 
Galactose 
alkali degradation of, 52 
cell culture and, 609 
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glucuronic acid pathway 
and, 384 
kidney absorption of, 
220-22 
lipid incorporation of, 360 
metabolism of, 231 
transport of, 215-16 
uptake of, 622 
Galactose-4-sulfate 
infrared absorption of, 
63-64 
a-Galactosidase 
action of, 358-59 
B-Galactosidase 
action of, 357-58 
active site of, 370 
carbohydrate content of, 
364 
deoxyribonucleic acid 
and synthesis of, 297 
mutations and, 294 
regulatory mutations and, 
654-55 
Galactosides 
transport of, 214-15 
Gangliosides 
chemistry of, 84 
Gas chromatography 
of carbohydrates, 45 
of fatty acids, 72 
Gaucher's disease 
cerebrosides and, 83-84 
Gelatin 
protein value of, 335 
Gene 
complementation of, 
657-58 
deoxyribonucleic acid 
and, 641 
episomes and, 659-60 
linkage of, 656 
Genetic factors 
biochemistry of, 641-68 
Genetic information 
expression of, 650-60 
Genome 
protein synthesis and, 298 
Geranyl pyrophosphate 
metabolism of, 530 
Gibberellic acid 
biosynthesis of, 543 
Globin 
preparation of, 272 
Globular proteins 
x-ray diffraction of, 102-13 
Globulin 
cell culture, 609-10 
Glucagon 
lipid metabolism and, 205 
B (1-3) Glucan 
biosynthesis of, 361 
D-Glucitol 
cleavage of derivatives of, 
61-62 
Glucosamine 
vitamin D and synthesis 
of, 457 
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Glucosamine-6-phosphate 
cultured cells and, 613 
B-Glucosaminidase 
biochemistry of, 374 
D-Glucosaminuronic acid 
synthesis of, 50 
Glucose 
alkali rearrangement of, 53 
arabinose synthesis from, 
50 


bromine oxidation of, 50 
cell culture and, 609 
degradation of, 63 
gamma-ray irradiation of, 
65 
glucuronic acid metabolism 
and, 384 
intestinal absorption of, 
219 
leucopterin biosynthesis 
and, 420 
metabolism and cultured 
cells, 615-16 
sulfation of, 63 
transport of, 216 
uptake of, 622 
x-ray diffraction of, 125 
D-Glucose-6-acetate 
preparation of, 65 
Glucose-6-phosphatase 
mechanism of, 231-32 
Glucose-1-phosphate 
glycogen synthesis from, 
224 


Glucose-6-phosphate 
active form of, 226-27 
glycogen synthetase 

activation by, 225 
Glucose-6-phosphate de- 
hydrogenase 
activation of, 232 
mutations and, 653 
steroid effects on, 517 

Glucosidase 
biochemistry of, 373 

a-Glucosidase 
intestinal, 220 

B-Glucosidase 
oligosaccharide synthesis 

by, 372 
transosylation and, 347 

Glucosides 
uridine diphosphate sugars 

and, 

Glucosidic bond 
bond energy of, 365-66 

Glucosido-invertase 
action of, 354 

a@ (1-4) - Glucosylases 
action of, 355 

a@ (1-6) - Glucosylases 
action of, 356 

Glucuronic acid 
hyaluronic acid synthesis 

and, 362-63 
inositol metabolism and, 
393 


Glucuronic acid pathway 
activation of, 384 
8-Glucuronidase 
action of, 359 
biochemistry of, 374-75 
polyamines and, 595 
Glucuronides 
biosynthesis of, 360 
D-Glucuronolactone 
ascorbic acid metabolism 
and, 383 
Glutamic acid 
crystal structure of, 95 
metabolism of, 249-50 
B-methylaspartate biosyn- 
thesis and, 438 
transaminase and, 249 
Glutamic acid decarboxylase 
characterization of, 399 
preparation of, 242-43 
Glutamic acid dehydrogen- 


ase 
biochemistry of, 243-44 
biological oxidation and, 
34-35 
Glutamic semialdehyde 
metabolism of, 254 
Glutamine 
cell culture and, 607 
metabolism of, 612 
Glutamine synthetase 
cultured cells and, 612 
reactions of, 249-50 
Glutaryl coenzyme A 
metabolism of, 203 
Glutathione 
biosynthesis of, 300 
mitosis and, 691 
polyamine derviations of, 
590 
vitamin Be deficiency 
and, 
x-ray diffraction of, 95- 
96 


Glutathione peroxidase 
role of, 30 
Glutathione synthetase 
ribonucleic acid binding 
to, 307-8 
Gluten 
protein value of, 335 
Glycals 
epoxidation of, 61 
Glyceraldehyde 
alkali rearrangements 


’ 
Glyceraldehyde-3- phosphate 
deoxyribose synthesis 
and, 174-75 
Glyceraldehyde-3-phosphate 
dehydrogenase 
inhibition of, 227-28 
mitosis and activity of, 
680 
Glycerides 
chromatography of, 73 
Glycerol 


cytosine and uracil deri- 
vatives of, 297 
lipid absorption and, 190 
L-a-Glycerophosphate 
phosphatide precursor, 
197 


a-Glycerophosphate de- 
hydrogenase 
significance of, 233 
thiazole cofactor for, 435 
Glycerophosphate pathway 
recent developments in, 
233 
Glycine 
collagen and, 99 
crystal structure of, 95 
cultured cells and, 613 
metabolism of, 250-51 
porphyrin biosynthesis 
and, 549-50 
vitamin E and levels of, 
461 
Glycogen 
cultured cells and, 616 
metabolism of, 223-26 
uridine diphosphoglucose 
and biosynthesis of, 
362 
vitamin A and synthesis of, 
451 
vitamin E and levels of, 
461 
Glycogen synthetase 
purification of, 224-25 
Glycolcephalins 
synthesis of, 81 
Glycolic acid 
irradiation of, 65 
Glycolipids 
chemistry of, 83-85 
Glycolysis 
biochemistry of, 223-28 
cultured cells and, 615 
mitosis and, 681 
Glycosidases 
biochemistry of, 347-82 
Glycosides 
alkali stability of, 55-56 
Glycosyl purines 
synthesis of, 133 
Glycosylpyrimidines 
synthesis of, 134 
Granuloma 
proline metabolism and, 
254 
Growth 
cell division and, 670 
Growth hormone 
lipid metabolism and, 203- 
4 


Growth inhibitors 
cultured cells and, 618-19 
Guanosine diphosphate 
polymerization of, 166 
ribonucleic acid end 
group and, 169 
sugar derivatives of, 142 
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vitamin By and, 437 
Guanosine eoutate man- 
nose 
mannan synthesis and, 364 
Guanosine diphosphate 
sugars 
isolation of, 363 
Guanosine triphosphate 
hemoglobin synthesis 
and, 312 
Guanylic acid 
nucleotide sequence and, 168 
L-Gulonic acid 
metabolism of, 383 
Gut 
albumin breakdown in, 333 


H 


HeLa cells 
macromolecule content 
of, 
Helix 
in polyribonucleotides, 
118-19 
x-ray diffraction of, 94, 
98 


a-Helix 
in myoglobin, 270-71 
in ribonuclease, 277 
B-Helix 
myosin and, 477 
Heme 
biosynthesis of, 556-57 
heme-heme interactions, 
271-72 
hemoglobin location of, 
12, 271 
linkage to protein, 271-72 
myoglobin location of, 106 
vitamin Bg of, 404 
Heme synthetase 
preparation of, 557 
Hemin 
cytochrome bs and, 16 
dissociation of, 562 
Hemin a 
cytochrome a and, 15 
Hemoglobin 
abnormal types of, 560 
amino acid alterations in, 
653 
amino acid sequence in, 
111, 275-77 
biochemistry of, 557-64 
biosynthesis of, 557 
cell free synthesis of, 312 
conformation of, 270-73 
denaturation of, 275 
dissociations and recom- 
binations, 273-75, 562- 
64 
heterogeneity of, 276-77 
hybridization of, 273, 563 
isomorphous replacement 
and, 104 
physicochemical studies 
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on, 558-60 
primary structure of, 
560-62 
structure of, 110-13 
sulfhydryl groups in, 276 
x-ray diffraction of, 271 
Hemoglobin A 
structure of, 562 
Hemoglobin A2 
structure of, 562 
Hemoglobin, Bart's 
structure of, 562 
Hemoglobin F 
structure of, 562 
Hemoglobin H 
structure of, 562 
Hemophilus parainfluenzae 
polyamines and, 590 
Hemoproteins 
biochemistry of, 557-78 
Heparin 
desulfation of, 63 
lipase activation of, 191 
polyamine binding by, 597 
Hexokinase 
biochemistry of, 226 
Hexose monophosphate 
shunt 
see Pentose phosphate 
pathway 
Hexose-6-sulfate 
infrared absorption of, 63 
Histamine 
cultured cells and, 624 
metabolism of, 254 
spermine and, 597-98 
Histidine 
amino acid imbalance and, 


crystal structure of, 95 

hemoglobin denaturation 
and, 275 

iodoacetate reaction with, 
278 

iron binding to, 27 

metabolism of, 253-54 

position in myoglobin of, 
107 


protein nutrition and, 330 
Histidine decarboxylase 
pyridoxal phosphate and, 
398-99 
Histones 
function of, 663 
Histone synthesis 
cell division and, 671 
Holothurin A 
6-deoxy-glucose in, 51 
Homogentisic acid 
melanin formation from, 
259 


Homogentisicase 
characterization of, 257 
Homografts 
deoxypyridoxine and re- 
jection of, 403 
Hookworm 
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protein nutrition and, 333 
Hormones 
adrenal, 500-3 
amino acid penetration 
and, 241-42 
biochemistry of steroids 
and, 499-524 
carbohydrate metabolism 
and, 233 
cell culture and, 611 
fatty acid metabolism and, 
203-6 
glutamic dehydrogenase 
and, 244 
ovarian, 503-7 
placental, 508 
testicular, 507-8 
see also Steroid hormones 
Humans 
protein nutrition, 326-30 
Hyaluronic acid 
cultured cells and, 623 
uridine diphosphate 
sugars and, 362-63 
Hyaluronidases 
biochemistry of, 373-74 
polyamine effect on, 600 
Hybridization 
of hemoglobin, 273 
Hydrocortisone 
cultured cells and, 619 
Hydrogen bonding 
acceptor ribonucleic acid 
and, 170 
carbohydrates and, 57-61 
deoxyribonucleic acid 
denaturation and, 648 
mitotic apparatus and, 676 
nucleic acids and, 114-15 
polynucleotide phosphory- 
lase and, 167 
protein spectroscopy and, 
284 


ribonuclease titration and, 
283-84 

in ribonucleic acid, 649- 
50 


ribosomal ribonucleic 
acid and, 309-10 
Hydrogen peroxide 
ascorbic acid synthesis 
and, 383-84 
glutathione peroxidase 
and, 30 


, 
Hydrogen transfer 
from cytoplasm, 233 
Hydrolases 
donor specificity of, 368 
Hydrophobic bonds 
protein structure and, 288 
8-Hydroxybutyrate de- 
hydrogenase 
mitochondria and, 25 
properties of, 201 
a-Hydroxyethylthiamine 
active acetaldehyde and, 
434 
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Hydroxylamine 
oxidation of, 240-41 
reduction of, 240 
Hydroxylation 
of aromatic compounds, 
258 


ascorbic acid and, 386 
of steroids, 512-14 
Hydroxylysine 
metabolism of, 253 
Hydroxymethylase 
phage infection and, 316 
Hydroxymethylcytosine 
glucosylation of, 363, 
642-43 
8-Hydroxy-f- methylglutaric 
acid 


mevalonic acid biosyn- 
thesis and, 526 
Hydroxymethylglutaryl 
coenzyme A 
metabolism of, 200 
5-Hydroxymethyluridine 
synthesis of, 137-38 
p-Hydroxyphenylpyruvic 
acid 


ascorbic acid function 
and, 387 
metabolism of, 256-57 
17-Hydroxyprogesterone 
see Steroid hormones 
Hydroxyproline 
crystal structure of, 95 
metabolism of, 254 
Hydroxypyruvate 
significance of, 251 
Hydroxysteroid dehydro- 
genase 
biochemistry of, 509-12 
5-Hydroxytryptophan 
decarboxylation of, 260 
Hyperglycemia 
spermine and, 597 
Hyperoxaluria 
glycine metabolism and, 
251 
Hypochromicity 
of oligonucleotides, 153-55 
PH effect on, 154 


Imidazolone propionic acid 
metabolism of, 253 
Inclusion compounds 
with uridylic acid, 57 
Infants 
protein requirement of, 
326 


Infrared spectroscopy 
of carbohydrates, 46 
of lipids, 74 

Inosine 
synthesis of, 136-37 

Inosine monophosphate 
in muscle, 491 

Inosine triphosphate 


adenosine triphosphatase 
and, 481-82 
Inositol 
analysis for, 75 
biochemistry of, 391-94 
cultured cells and, 616 
metabolism of, 393-94 
phosphates of, 391-93 
protein complexes with, 
57 
separation of, 394 
Inositol phosphatides 
biosynthesis of, 197-98, 
392-93 
purification of, 82 
structures of, 391-93 
Insulin 
action on adipose tissue, 
222-23 
cell culture and, 611 
glucose transport and, 
221 


lipid metabolism and, 
205- 
production of, 623 
reoxidation of sulfhydryl 
groups of, 296 
spectroscopy and, 284-85 
structure of, 102 
Interphase 
cell division and, 670 
deoxyribonucleic acid 
synthesis in, 671 
Intestine 
carbohydrate transport 
in, 219-20 
Intrinsic factor 
vitamin By2 binding by, 
438 


Intrinsic viscosity 
of deoxyribonucleic acid, 
644 
Inulosucrase 
action of, 353 
Invertase 
action of, 353-54 
mechanism of, 369-70 
purification of, 364 
Iodoacetamide 
myosin inactivation by, 
482 


Iodoacetic acid 
ribonuclease inactivation 
by, 278-79 
Ionizing radiation 
deoxyribonucleic acid 
synthesis inhibition by, 
180-84 
Iris tissue 
cultured cells and, 626 
Iron 
ascorbic acid and, 385- 
86 


heme formation and, 550, 
556-57 

histidine co-ordination 
to, 27 








myoglobin and, 109 
transaminase and, 398 
Isocaproic acid 
cholesterol metabolism 
and, 501 
Isocitrate 
x-ray diffraction of, 125-26 
Isoleucine 
crystal structure of, 95 
metabolism of, 250 
protein nutrition and, 328 
Isoleucyl-ribonucleic acid 
synthetase 
specificity of, 301-2 
Isomaltose 
transport of, 217 
Isomaltulose 
synthesis of, 349 
Isomorphous replacement 
x-ray diffraction and, 
102-4 
Isonicotinic acid hydrazide 
enzyme inhibition by, 400 
Isooctane 
enzyme systems and, 21 
vitamin E activity and, 
459-60 
Isopentenylpyrophosphate 
metabolism of, 528-29 
Isopentenylpyrophosphat 
isomerase 
characterization of, 529 
Isoprenoid compounds 
biosynthesis of, 525-48 
Isopropylidene derivatives 
of carbohydrates, 62 
gas chromatography of, 45 
Isosaccharinic acids 
synthesis of, 52 
Isozymes 
definition of, 228 








J 


Jerusalem artichoke 
transfructosylases of, 353 


K 


Karyotype 
of cultured cells, 627 
Keratin 
structure of, 100-1 
vitamin A and, 453 
2-Keto-3-deoxy-8-phospho- 
octonic acid 
synthesis of, 233 
a-Ketoglutarate 
biological oxidation and, 
35-36 
Ketone body 
metabolism of, 199-201 
Ketose reductases 
specificity of, 229 
Ketosis 
mechanism of, 200-1 
Ketosteroid reductases 
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biochemistry of, 509-12 
Kidney 
cultured cells from, 625 
spermine effect on, 597 
sugar transport in, 220 
Kwashiorkor 
enzyme levels in, 339 
protein nutrition and, 337- 
41 
Kynurenic acid 
degradation of, 260-61 


L 


Laccase 
oxygen complex with, 
13-14 
Lactic dehydrogenase 
cytochrome b2 and, 17-18 
varieties of, 228 
Lactobacillus casei 
polyamines and, 591 
Lactones 
differentiation of, 46 
Lactose 
alkali degradation of, 52 
cell culture and, 609 
dextransucrase action 
and, 349 
Lactose-phosphate 
uridine diphosphate 
galactose and synthe- 
sis of, 360 
Laminarin 
mass spectroscopy of, 46 
Lanosterol 
metabolism of, 533-34 
Lard 
protein nutrition and, 330 
Lead tetraacetate 
glycol cleavage by, 47 
Leaf protein 
nutritional value of, 337 
Lecithin 
metabolism of, 198-99 
polyamine binding by, 597 
synthesis of, 79-80 
Leucine 
crystal structure of, 95 
metabolism of, 250 
nicotinic acid metabolism 
and, 394 
protein nutrition and, 330 
Leucocytes 
carbohydrate transport in, 


cultured cells and, 626 
Leucopterin 
biosynthesis of, 409 
Leucrose 
biosynthesis of, 349 
ans 
mechanism of synthesis, 
371 


Levansucrase 
acceptor specificity of, 
368 
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action of, 352-53 
donor specificity, 368 
equilibrium constant of, 
365 
mechanism of, 369-70 
Light scattering 
of deoxyribonucleic acid 
solutions, 644-45 
Lipids 
amino acid containing, 
85-86 
analytical methods, 71- 
15 
biological oxidation and, 
20-24 
chemistry of, 71-92 
chromatography of, 73- 
74 


countercurrent distri- 
bution of, 74 

detection of, 73 

dialysis of, 74-75 

fatty acids, 75-79 

glycolipids, 83-85 

infrared spectrography of, 
74 


mass spectrometry of, 
74 
metabolism of, 189-212 
biotin and, 390 
cholesterol absorption 
and, 206-7 
fatty acid biosynthesis 
and, 192-96 


hormone effect on, 203- 


ketone body and, 199-201 

nicotinic acid and, 395- 
96 

phospholipid biosynthe- 
sis and, 196-99 

propionic acid and, 201- 
3 


steroid, 207-8 

triglyceride absorption, 
189-90 

triglyceride metabolism, 
190 


vitamin Bg and, 403 
of microorganisms, 
86-87 
mitotic apparatus and, 
675 
nuclear magnetic reson- 
ance of, 74 
peptidoglycolipids, 86 
phospholipids, 79-83 
polyamine bindifig by, 
596-97 
Lipoamino acids 
chemistry of, 85 
Lipoprotein 
lipase activity of, 191 
Lipoyl dehydrogenase 
activity of, 36 
Liver 
cultured cells and, 626 








742 


triglyceride entry into, 
190-91 
Lombricine 
biosynthesis of, 251 
Lumazines 
riboflavin biosynthesis 
and, 412-13 
Lunarine 
spermidine in, 584 
Lycopene 
biosynthesis of, 541 
Lycorine 
ascorbic acid synthesis 
and, 385 
Lysine 
amino acid imbalance and, 


crystal structure of, 95 
iodoacetate reaction with, 
278 

kwashiorkor and, 338 

metabolism of, 252-53 

protein nutrition and, 328 

wheat flour and, 337 
Lysolecithin 

isolation of, 81-82 
Lysozyme 

action of, 364 

mutation and, 294 

spectroscopy of, 286 
L-Lyxonic acid 

biosynthesis of, 388 


Magnesium 
actomyosin binding of, 
480 


concentration in muscle, 


Malignancy 
cultured cells and, 627 
Malignolipin 
characterization of, 581 
isolation of, 598 
Malonaldehyde 
ascorbic acid synthesis 
and, 384 
Malonic acid 
x-ray diffraction of, 126 
Malonyl coenzyme A 
fatty acid biosynthesis 
and, 192-93 
Maltase 
action of, 354-55 
Maltose 
alkali degradation of, 54 
amylose synthesis from, 
351 
transport of, 216 
Maltose phosphorylase 
biochemistry of, 348 
donor specificity of, 368 
equilibrium constant of, 
365 


Maltotriose 
metabolism of, 351 
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Mammals 
polyamines in, 580-81 
Manganese dioxide 
carbohydrate degradation 
by, 50-51 
D-Mannitol 
cyclic acetal formation 
from, 61 
Mannose 
alkali degradation of, 52- 
53 
guanosine diphosphate 
derivative of, 364 
toxicity of, 230-31 
Margarine 
vitamin A determination 
in, 448 
Mass spectrometry 
of carbohydrates, 46 
of lipids, 74 
Meat 
protein value of, 334 
Meat flour 
nutritional value of, 336 
Melanin 
cultured cells and, 623 
free radicals and, 258 
Melatonin 
biochemistry of, 261 
Mellibiose 
metabolism of, 358-59 
Menadione 
biological activity of, 464 
tetrazolium reductase and, 
22 
Mercaptoacetic acid 
unsaturation test, 75 
6-Mercaptopurine 
cultured cells and, 618, 
629 
Mercuri-acetate 
fatty acid separation and, 
15 
Mercuric chloride 
oligonucleotide interactions 
with, 156 
Meromyosin 
spectroscopy of, 285 
subunits of, 477-78 
H-Meromyosin 
effect on G-actin, 475 
localization of, 474 
L-Meromyosin 
localization of, 474 
tropomyosin A and, 485 
Mesohemin 
globin combination with, 
562 


Metabolism 

cell division and, 679-82 
Metamyosin 

composition of, 486 
Metasaccharinic acids 

synthesis of, 52 
Methemoglobin 

heme interchange in, 273 
Methionine 





absorption of, 241 

crystal structure of, 95 

cultured cells and, 612 

iodoacetate reaction with, 
78 


metabolism of, 254-56 
protein nutrition and, 328 
spermidine biosynthesis 
and, 585-86 
thiazole ring biosynthesis 
and, 431-32 
vitamin B,9 biosynthesis 
and, 435-36 
vitamin By9 and synthesis 
of, 439 - 40 
Methostenol 
metabolism of, 535 
N-Methylacetamide 
x-ray diffraction of, 96 
9-Methyladenine 
crystal structure of, 115 
1-Methyladenylic acid 
methyl migration and, 138 
2-Methyl-4-amino-5-hydroxy- 
methylpyrimidine 
analogues of, 429-30 
thiamine biosynthesis and, 


428 
4-Methy1-48-cholesterol 
metabolism of, 535 
5-Methylcytosine 
acceptor ribonucleic 
acid and, 305 
cultured cells and, 606 
in deoxyribonucleic acid, 
642-49 
5-Methyldeoxycytidine 
non-random incorporation 
of, 178 


3-0-Methyl-D-glucitol 


periodate oxidation of, 47 
Methyl-8-D-glucopyranoside 
oxidation of, 49 
Methylglyoxal 
biosynthesis of, 252 
1-Methy] histidine 
vitamin E and excretion 
of, 462 
4-Methyl-5- (8-hydroxethyl) 
thiazole 
thiamine biosynthesis and, 
430 


6-Methyl-7-hydroxy-8- 
ribityl lumazine 
isolation of, 418 
Methylmalonyl coenzyme A 
biotin and metabolism of, 
388 
isomerization of, 201 
vitamin By9 and isomeri- 
zation of, 439 
Methylmalonyl isomerase 
vitamin By9 and, 201-2 
Methylpherases 
biochemistry of, 255 
Methylpurine 
acceptor ribonucleic acid 








and, 305 
riboflavin biosynthesis and, 


2-0-Methylribose 
acceptor ribonucleic acid 
and, 305 
Methylthioadenosine 
formation of, 585-86 
1-Methylthymine 
crystal structure of, 115 
Methyltryptophan 
tryptophan utilization and, 
302 
5-Methyluridine 
synthesis of, 138 
Methyluridylic acid 
polymerization of, 151 
Metmyoglobin 
kinetics of activity, 31-32 
Mevaldic acid 
mevalonic acid biosynthe- 
sis and, 526 
Mevalonic acid 
carotene biosynthesis and, 
541 


cholesterol biosynthesis 
and, 527-33, 535 

coenzyme Q biosynthesis 
and, 

digitoxigenin biosynthesis 
and, 544 


ergot alkaloid biosynthesis 
and, 544 

rubber biosynthesis and, 
543 


synthesis of, 525-27 
Mevalonic acid kinase 
purification of, 527 
Mevalonic acid-5-phosphate 
metabolism of, 527-28 
Mevalonic acid-5-pyrophos- 
phate 
metabolism of, 528 
Mice 
protein nutrition and, 330 
Microorganisma 
cytochrome c in, 567-69 
lipids of, 86-87 
nucleic acids of, 316 
polyamines in, 581-82 
protein assay by, 334-35 
spermine effect on, 598 
Microscopy 
fat absorption and, 189 
Microsomes 
isotope transfer to, 169 
protein synthesis and, 308- 
14 
relaxing factor and, 488 
spermine agglutination of, 
600-1 
Milk 
protein nutrition and, 326 
Mitochondria 
cytochrome bs and, 16 
dehydrogenases of, 34 
isolation of, 28 
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mitosis and, 678 
permeability of, 25 
polyamines, 593 
potassium transport in, 474 
protein synthesis in, 308 
spermine agglutination of, 
600-1 
swelling of, 26 
Mitochrome 
oxidative phosphorylation 
uncoupling by, 23 
Mitosis 
apparatus of, 674-77 
cultured cells and, 617 
energetics of, 677-79 
glutathione and, 681 
mitochondria and, 678 
respiration and, 677-78 
sulfate and, 681-82 
Mitotic apparatus 
chemistry of, 675-76 
components of, 672 
enzymes of, 676 
intermolecular bonding 
and, 676-77 
isolation of, 675 
Mitotic division 
ionizing radiation and, 
182-83 
Monoacetylspermine 
in microorganisms, 582 
Monoamine oxidase 
mechanism of, 245 
Monoglycerides 
phosphorylation of, 196-97 
Monomethylethanolamine 
existence of, 81 
Monophosphoinositide 
structure of, 391-92 
Moulds 
lipids of, 86-87 
Mucopolysaccharide 
cell culture and, 610 
Muscarine 
x-ray diffraction of, 126 
Muscle 
anserine in, 490 
biochemistry of, 473-98 
carbohydrate transport in, 
221-22 
carnosine in, 490 
contractile system in. 474- 
86 


contraction of, 486-87 

kwashiorkor and changes 
in, 340 

minor components of, 485- 
86 

non-contracfile system in, 
473-74 

non-protein nitrogen of, 
489-91 

nucleic acids in, 491-92 

phosphagen in, 489-90 

protein sparing action in, 
327 


protein structure of, 101-2 
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relaxing factor, 487-89 
Mutagenesis 
biochemistry of, 660-63 
chemical agents for, 660- 
61 
Mutation 
cell culture and, 626-29 
deoxyribonucleic acid 
and, 294 
deoxyribonucleic acid 
structure and, 651 
protein levels and, 654 
Mycelianamide 
biosynthesis of, 543 
Mycobacteria 
lipids of, 87 
Mycophenolic acid 
biosynthesis of, 543 
Mycosides 
chemistry of, 85 
Myeloperoxidase 
porphyrin of, 30 
Myofibrils 
localization of components 
in, 47 
minor components of, 485- 
86 
Myogen 
electrophoresis of, 473 
Myoglobin 
biochemistry of, 557-64 
conformation of, 270-73 
deuterium exchange in, 
270-71 
isomorphous replacement 
and, 104 
optical rotatory dispersion 
, 270 
Physicochemical studies 
on, 558-60 
structure of, 105-10 
Myosin 
adenosine triphosphatase 
activity of, 480-83 
, chromosome movement 
and, 683 
localization of, 474 
nucleic acid and, 491 
size of, 477 
spectroscopy of, 285 
subunits of, 477 


N 


Nebularine 

degradation of, 138 
Negative feedback 

in mammals, 245-46 
Neisseria perflava 

polyamines and, 591 
Nemotinic acid 

structure of, 76 
Nerolidol pyrophosphate 

metabolism of, 530-31 
Neuramidase 

biochemistry of, 375 
Neuraminic acid 
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in gangliosides, 84 
Niacin 
see Nicotinic acid 
Niacytin 
structure of, 394-95 
Nicotinamide 
determination of, 397 
infant metabolism and, 329 
metabolism of, 396-97 
nicotinamide adenine di- 
nucleotidase inhibition 
by, 25 
Nicotinamide adenine di- 
nucleotidase 
inhibition of, 25 
Nicotinamide adenine di- 
nucleotide 
ascorbic acid and, 16-17 
biosynthesis of, 397 
ketose reductase and, 229 
low temperature reduction 
of, 26 
mitochondrial permeabil- 
ity and, 25 
precursor release, 25-26 
vitamin K reductase and, 
23 


Nicotinamide adenine di- 
nucleotide Hg 
deoxyriboside synthesis 
and, 175 
Nicotinamide adenine di- 
nucleotide Hg oxidase 
steroid effect on, 517 
Nicotinamide adenine di- 
nucleotide phosphate 
aldose reductases and, 
229 
mevalonate biosynthesis 
and, 525-26 
Nicotinamide adenine di- 
nucleotide phosphate H2 
fatty acid synthesis and, 
194 


steroid metabolism and, 
502 
Nicotinic acid 
biochemistry of, 394-97 
biosynthesis of, 394 
biotin deficiency and, 389- 
90 


cholesterol synthesis and, 
540 

metabolic effects of, 395-96 

metabolism of, 396-97 

nutrition and, 394-95 

Pyridine nucleotide syn- 
thesis and, 397 

Nicotinuric acid 

determination of, 397 

excretion of, 396 

Night blindness 

vitamin A and, 450-51 

Nitrate 

assimilation of, 239-40 

Nitrite 

reduction of, 240 


SUBJECT INDEX 


Nitrogen 
metabolism of, 239-41 
Nitrosobenzene 
hemoglobin binding of, 
559 
Nitrous acid 
mutagenesis and, 661 
Nocardic acid 
structure of, 78 
Norepinephrine 
metabolism of, 257-58 
Norleucine 
protein nutrition and, 330 
protein synthesis and, 302 
Noviose 
synthesis of, 56 
Nuclear magnetic resonance 
of lipids, 74 
Nucleic acid 
biosyntheis of, 165-88 
chemical and physical pro- 
perties of, 641-50 
chemistry of, 133-64 
cultured cells and, 617-18 
dye binding by, 155-56 
fractionation of, 140 
metabolism of, 616-18 
in muscle, 490-91 
nucleotide sequence, 139- 
41, 641-43 
polyamine binding by, 595 
radiation and synthesis of, 
631 
riboflavin biosynthesis 
and, 411 
terminal nucleotides in, 
641-42 
transforming principle, 
658-59 
viral infection and, 658-59 
vitamin E and levels of, 
461 
x-ray diffraction of, 117- 
19 


Nucleolus 
chromosome coiling and, 
674 
ribonucleic acid synthesis 
in, 171, 173 
Nucleoprotein 
irradiation of, 184 
in muscle, 486 
nucleic acid organization 
in, 158 
x-ray diffraction of, 119- 
21 
Nucleoside-2' , 3'-cyclic 


ate 

polymerization of, 151-53 
Nucleoside diphosphates 

ribonucleic acid synthesis 

and, 165 

synthesis of, 139, 143 
Nucleosides 

chemistry of, 133-38 

oxidation of, 138 

phosphorylation of, 139 


riboflavin biosynthesis 

and, 411 
Nucleoside triphosphate 

irradiation of, 181-82 

non-terminal incorpora- 
tion of, 170-71 

synthesis of, 143-45 

terminal incorporation of, 
167-70 

Nucleotide 

acceptor ribonucleic 
acid and, 304-5 

chemistry of, 138-39 

deoxyribonucleic acid 
and sequence of, 295 

in muscle, 490-91 

ribosomal ribonucleic 
acid and, 310 

sequence determination, 
641-43 

unusual structure, 305 

uptake in cultured cells 
and, 622 

in vitamin By9, 436-37 

x-ray diffraction of, 114- 


15 
Nucleotide anhydrides 
chemistry of, 141-46 
Nucleotide coenzymes 
synthesis of, 142-43 
Nucleotide kinases 
phage infection and, 316 
Nucleotide transosylases 
biochemistry of, 359-64 
Nucleus 
protein synthesis in, 308 
ribonucleic acid synthesis 
in, 170-71 
Nutrition 
proteins and, 325-46 


Oo 


Oils 
fatty acid content of, 75 
Oligonucleotides 
dye binding by, 155-56 
mercuric chloride inter- 
action with, 156 
pK values of, 156 
separation of, 642 
synthesis of, 147 
Oligosaccharides 
uridine diphosphate glu- 
cose and synthesis of, 
359-60 
Opsopyrroledicarboxylic 
acid 
porphyrin biosynthesis 
? 
Optical rotation 
of carbohydrates, 45-46 
Optical rotatory dispersion 
of myoglobin, 270 
of ribonuclease, 282 
Ornithine 
cell culture and, 607 








nicotinic acid conjugate 
of, 396 
Ornithine transcarbamylase 
biotin deficiency and, 390 
Ovary 
biosynthesis of hormones, 
503-7 
Oxalacetate 
biotin and synthesis of, 
389 
cell culture and, 609 
Oxalate 
biosynthesis of, 251 
relaxing factor and, 488- 
89 
Oxalate calculi 
pyridoxine and, 403-4 
Oxidases 
amino acid metabolism 
and, 245 
Oxidation 
of aromatic compounds, 
258-59 
Oxidation, biological 
amino acid oxidase, 37 
catalase, 32-34 
cytochrome a, 11-15 
cytochrome b, 18-20 
cytochrome bj, 17-18 
cytochrome bs, 16-17 
cytochrome c, 15-16 
cytochrome cj, 20 
glutamic dehydrogenase, 
34-35 
a-ketoglutarate, 35-36 
lipids, 20-24 
oxidative phosphoryla- 
tion, 26-30 
peroxidase, 30-32 
Pyridine nucleotides, 24- 
26 


recent developments in, 


succinic dehydrogenase, 
24 


xanthine oxidase, 36-37 
Oxidative phosphorylation 
inhibitors and activators 
of, 23 
in vivo studies of, 27 
model system for, 146 
recent developments in, 
26-30 
vitamin K and, 464-65 
2-Oxo-L-gulonic acid 
configuration of, 46 
Oxygen 
biological reduction of, 
14-15 
cell culture and, 611 
Ozonolysis 
of fatty acids, 79 


P 


Palmityl coemzyme A 
oxidation of, 196 
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Palustrin 
spermidine in, 583-84 
Panose 
biosynthesis of, 355 
Paramagnetic resonance 
cytochrome-c-oxidase 
and, 13 
Parathyroid hormone 
vitamin A and, 453 
vitamin D and, 456 
Parinic acids 
stereochemistry of, 75, 
79 


Pasturella tularensis 

polyamines and, 591 
Pathology 

and polyamines, 597-600 
Pea flour 

protein nutrition and, 337 
Peanuts 

protein nutrition and, 336 
Pellagra 

leucine intake and, 394 
Pentenoic acid derivatives 

cholesterol synthesis 

inhibition by, 536 

Pentosans 

biosynthesis of, 361-62 
Pentose phosphate pathway 

recent developments of, 

232-33 

Pepsin 

ribonuclease digestion by, 


spectroscopy of, 286 
Peptidase 
mitosis and activity of, 
680 


Peptide bond 
planarity of, 96 
Peptides 
lipid and, 85 
penetration of, 241 
uridine-5-pyrophosphate 
binding of, 142 
x-ray diffraction of, 95-97 
Peptidolipids 
chemistry of, 85-86 
Perch scales 
nutritional value of, 335- 
36 
Periodate oxidation 
of carbohydrates, 46-48 
of ribonucleic acid, 301 
Permeases 
carbohydrate metabolism 
and, 213-18 
Peroxidase 
biological oxidation and, 
30-32 
hemin combination and, 


inhibition of, 33 

mechanism of, 32 
Peroxides 

vitamin E levels and, 21 
Pharmacology 
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of polyamines, 597-600 
Phenylalanine 
amino acid imbalance and, 
332 
crystal structure of, 95 
lipid and, 85 
metabolism of, 256-59 
protein nutrition and, 330 
Phenyliodosoacetate 
glycol cleavage by, 47 
Phenylketonuria 
amine metabolism and, 
259 


Phloretin 
sugar transport inhibition 
by, 218 
Phlorizin 
intestinal absorption in- 
hibition by, 220 
sucrose transport and, 
217-18 
Phosphagens 
in muscle, 489-90 
Phosphatase 
mitotic apparatus and, 
676 


mutations and, 294 
polyamines and, 595 
vitamin D and activation 
of, 457 
Phosphate 
actin polymerization and, 
476 


actomyosin binding of, 
4 


muscle contraction and, 
486-87 
vitamin D and deposition 
of, 456-57 
vitamin E and turnover of, 
461 
Phosphatides 
chromatography of, 73 
Phosphatidic acid 
biosynthesis of, 196-97 
existence of, 81 
Phosphatidy] inositol 
structure of, 392 
3'- Phosphoadenosine-5'- 
phosphosulfate 
vitamin A and, 453 
Phosphoethanolamine 
biosynthesis of, 251 
Phosphoglucomutase 
properties of, 226 
Phosphoglucose isomerase 
properties of, 227 
Phosphoglyceric acid mutase 
varieties of, 228 
Phosphohexose isomerases 
inhibition of, 226-27 
O-Phosphohomoserine 
metabolism of, 252 
Phospholipase A 
site of action, 198 
Phospholipid 
biosynthesis, 196-99 
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chromatography of, 73 
natural occurrence of, 
81-83 
synthesis of, 79-81 
Phosphomevalonate kinase 
purification of, 528 
Phosphoramidates 
phosphorylation with, 
143 


Phosphorochloridates 
polynucleotide synthesis 
and, 146-47 
Phosphorylase 
activation of, 225-26 
pyridoxal phosphate 
content of, 364 
vitamin E and levels of, 
461 
Phosphorylase a 
pyridoxal phosphate 
content of, 399-400 
Phosphorylase b 
characterization of, 400 
Phosphorylase c 
characterization of, 400 
Phosphoserine 
metabolism of, 250-51 
Phosphotransosylases 
biochemistry of, 348-49 
Photosynthesis 
ascorbic acid function and, 
385 
Phytic acid 
zinc and, 393 
Pinene 
biosynthesis of, 543 
Pinocytosis 
triglyceride absorption 
and, 189-92 
Pipecolic acid 
lysine metabolism and, 
253 
Pituitary hormones 
fatty acid metabolism 
and, 203-4 
lipid metabolism and, 204 
Placenta 
biosynthesis of hormones 
in, 508 
sugar transport in, 221 
Planteose 
synthesis of, 357 
Plasmalogen 
metabolism of, 199 
structure of, 82 
Plasminogen 
nicotinic acid activation 
of, 396 
Plastoquinone 
relation to coenzyme Q, 
542 
Pleuropneumonia organisms, 
cell culture and, 631 
Pneumococcal polysacchar- 
ide type III 
biosynthesis of, 363 
Polio virus 
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cultured cells and, 629 
structure of, 124 
Polyadenylic acid 
biosynthesis of, 166 
oligouridylic acid inter- 
action with, 157 
polyamine binding by, 596 
Poly-L-alanine 
helical structure of, 97-98 
Polyamines 
biochemistry of, 579-604 
ribosome integrity and, 
308 
see also Spermine 
Polycytidylic acid 
pK values of, 151 
Polyglycine 
structure of, 98-99 
Polyguanylic acid 
pK values of, 156 
streptolysin S induction 
by, 150 
synthesis of, 166 
Polyhydric alcohols 
benzaldehyde reaction 
with, 62 
Polyinosinic acid 
x-ray diffraction of, 118 
Polynucleotide 
chemical synthesis of, 
650 


interactions of, 157 

physical chemistry of, 
158-59 

physical properties of, 
153-58 

stepwise degradation of, 
50 


synthesis of, 146-53 
x-ray diffraction of, 117- 
19 
Polynucleotide phosphory- 
lase 


biochemistry of, 165-67 
mechanism of action, 
166-67 
Polypeptides 
x-ray diffraction of, 97- 
98 
Polyploidy 
cultured cells and, 627-28 
Poly-L-proline 
structure of, 98 
Polyriboadenylic acid 
x-ray diffraction of, 118 
Polysaccharides 
desulfation of, 63 
uridine diphosphate sugars 
and, 361-64 
Polyuridylic acid 
oligoadenylic acid inter- 
action with, 157 
pK values of, 150 
polyamine binding by, 596 
ultraviolet irradiation of, 
157 
x-ray diffraction of, 118 


Polyvinylpyrrolidine 
cell culture and, 610 
Porphobilinogen 
biosynthesis of, 550-51 
Porphobilinogen aldehyde 
porphyin synthesis and, 
551 


Porphobilinogenase 
action of, 554 
Porphobilinogen deaminase 
action of, 554 
Porphyrin 
biosynthesis of, 549-57 
a-amino levulinic acid 
and, 550 
coproporphyrinogen 
and, 555-56 
iron and, 556-57 
porphobilinogen and, 550- 
51 


protoporphyrin and, 556 
uroporphyrinogen and, 
551-55 
chemical synthesis of, 553 
myeloperoxidase and, 30 
vitamin By biosynthesis 
and, 435-36 
Prednisolone 
see Steroid hormones 
Prednisone 
see Steroid hormones 
Prefolic acid A 
characterization of, 425- 
26 


Pregnancy 
pyridoxine deficiency and, 
403 


Pregnanedione 
see Steroid hormones 
Pregnanetriol 
see Steroid hormones 
Pregnenolone 
see Steroid hormones 
Prephenic acid 
metabolism of, 256 
Primer 
deoxyribonucleic acid 
polymerase and, 177 
polyguanylic acid and, 166 
Prodigiosin 
porphyrin biosynthesis 
, 555 
Proflavine 
polyamines and, 592 
Progesterone 
biological oxidation and 
effect on, 22 
cell culture and, 611 
effects of, 515 
vitamin A and, 451-52 
see also Steroid hormones 
Prolactin 
lipid metabolism and, 204 
Proline 
collagen and, 99 
crystal structure of, 95 
cultured cells and, 614 








metabolism of, 254 
Propamidine 
polyamines and, 592 
Propionic acid 
metabolism of, 201-3 
Propionyl coenzyme A 
biotin and metabolism of, 
388 
Propylamine transferase 
action of, 586 
Protamine 
cholesterol synthesis and, 
538-39 
Protease 
mitosis and activity of, 
680 
Protein 
cell content of, 606 
cell culture and, 609-11 
heterogeneity of, 295 
metabolism of 
cultured cells and, 614- 
15 
nutrition and, 332-33 
mitotic apparatus and, 
672, 675-76 
nutrition and, 325-46 
amino acid deficiency 
and, 331 
amino acid imbalance, 
331-32 
amino acid requirements 
and, 327-31 
foodstuffs and diets, 
33-37 
kwashiorkor and, 337-41 
metabolism and, 332-33 
protein requirements, 
326-27 
in ribosomes, 309 
structure of, 269-92 
hemoglobin, 270-77 
hydrophobic bonds and, 
288 
mutations and, 652-53 
myoglobin, 270-77 
ribonuclease, 277-84 
ultraviolet spectral 
shifts and, 284-89 
synthesis of 
additional ribonucleic 
acid and, 314-17 
base analogues and, 314 
deoxyribonucleic acid 
and amino acid sequence, 
293-98 
enucleate cells and, 296 
heterologous ribonucleic 
acids, 312-13 
other systems of, 317 
PH 5 precipitation and, 
312-13 
ribonucleic acid 
and amino acid se- 
quence, 298-317 
ribosomes and, 308-14 
specificity in, 293-324 
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vitamin By9 and, 439 
turnover of, 620 
x-ray diffraction of, 97- 
113 
Protoplasts 
polyamine stabilization of, 
593 
Protoporphyrin 
biosynthesis of, 556 
Pseudoglobulin 
myofibril content of, 485 
Pseudoporphyrin 
porphyrin biosynthesis 
and, 555 
Pseudovitamin By9 
structure of, 437-38 
Pteridines 
biosynthesis of, 409-27 
Pteroylglutamate 
interconversion of deriva- 
tives of, 425-26 
metabolism of, 421 
Purines 
biosynthesis of, 409-27 
cultured cells and, 616 
irradiation of, 184 
x-ray diffraction of, 115- 
16 
Putresine 
relation to spermine, 579 
Pyranose ring 
hydrogen bond in, 58-59 
Pyridine nucleotides 
biological oxidation and, 
24-26 
biosynthesis of, 397 
folic acid metabolism 
and, 426 
glutamic dehydrogenase 
and, 34-35 
oxidative phosphorylation 
and, 27 
stereospecificity of en- 
zymes utilizing, 35 
Pyridoxal 
cell culture and, 608 
cysteine reaction with, 


metabolism cof, 401-2 
see also Vitamin 
bis-4-Pyridoxal disulfide 
formation of, 404-5 
Pyridoxal phosphate 
adenosine triphosphatase 
inhibition and, 488-89 
amino acid metabolism and, 
242-43 
porphyrin biosynthesis 
and, 550 
Pyridoxamine 
metabolism of, 401-2 
see also Vitamin Bg 
Pyridoxic acid 
metabolism of, 401-2 
Pyridoxine 
amino acid absorption and, 
403 
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metabolism of, 401-2 
plasma lipid levels and, 403 
pregnancy and deficiency 
of, 403 
Pyrimethamine 
folic acid metabolism 
and, 427 
Pyrimidine 
biosynthesis of, 616 
crystal structure and, 115 
irradiation of, 184 
riboflavin biosynthesis 
and, 411-12 
thiamine biosynthesis and, 
427 


x-ray diffraction of, 115- 


16 
Pyrophosphatase 
ribonucleic acid synthe- 
sis and, 167 
Pyrophosphate 
actomyosin dissociation, 
479 
crystal structure of, 115 
Pyrophosphorolysis 
of acceptor ribonucleic 
acid, 305 
Pyruvic acid 
carboxylation of, 389 
cell culture and, 609 
decarboxylation of, 433-34 
kwashiorkor and, 339 
propionic acid synthesis 
201 


reactions of, 233 
Q 


Queen substance 
structure of, 76 
Quercetin 
galacturonide biosynthe- 
sis, 360 
Quinacrine 
polyamines and, 592 
Quinaldic acid 
biosynthesis of, 261 
Quinine 
polyamines and, 592 
Quinolinic acid 
nicotinic acid synthesis 
and, 394 


R 
Rachitis 
vitamin D and, 456 
Radiation 


cell culture and, 631 
deoxyribonucleic acid 
and, 661-63 
Raffinose 
levansucrase action on, 


Rats 
protein nutrition and, 330 
Refractive index 
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protein spectroscopy and, 
287-88 
Relaxing factor 
action of, 487-89 
Renal calculi 
pyridoxine deficiency and, 
403- 
Respiration 
mitosis and, 677-78 
Reticulocytes 
hemoglobin synthesis in, 
312 


Retinene 
formation of, 451 
L-Rhamnose 
thymine nucleotides and 
synthesis of, 363-64 
Rhodopsin 
reactions of, 450-51 
Riboflavin 
biochemistry of, 409-27 
inhibition of synthesis of, 
412 
lactic dehydrogenase and, 
18 


Ribonuclease 
amino acid sequence in, 
277 
antigenicity of, 281 
cholesterol synthesis and, 
338 
deuterium exchange in, 
281-82 
heterogeneity of, 278 
physical chemistry of, 
281-84 
reoxidation of sulfhydryl 
groups of, 295 
spectroscopy of, 284-85 
spermine inhibition of, 600 
structural requirements 
for activity, 278-81 
structure of, 102 
tertiary structure of, 
277 
titration of, 283 
Ribonuclease A 
regeneration of, 280 
Ribonuclease digest 
aminoacyl adenosine in, 
301 


oligonucleotides in, 642 
Ribonucleic acid 
acceptor 
base composition of, 
fractionation of, 307 
helical configuration of, 
304 
hemoglobin synthesis 
and, 312 
heterogeneity of, 306-7 
hydrogen bonding in, 170 
polynucleotide phosphory- 
lase and, 167 
pyrophosphorolysis of, 
305 
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ribosomal binding of, 
310-11 
size of, 303 
specificity of, 303 
spermine fractionation 
of, 596 
taka-diastase hydroly- 
sis of, 306 
terminal groups of, 
169 
terminal nucleotide 
sequence in, 167-68 
turnover of, 315 
amino acid sequence and, 
298-317 
amino acid specificity of, 
301 


amino acyl derivatives 


biosynthesis of, 165-74 

cell content of, 606 

in centriole, 672 

chloroplast synthesis of, 
172 


in chromosomes, 674 

cultured cells and, 620-21 

deoxyribonucleic acid 
hybrid with, 316 

deoxyribonucleic acid 
hydrogen bonding to, 
171 

hydrogen bonding in, 649- 
50 


instability of, 649 
mitotic apparatus and, 675 
nucleotide sequence of, 
641-43 
physical properties of, 
649 


preparation of, 649 
protein synthesis and, 
314-17 
ribosomal 
hydrogen bonding in, 
309-10 
nucleotide composition 
of, 310 
size of, 309 
turnover of, 315 
secondary structure of, 
158 
sites of synthesis, 171-74 
spermine fractionation of, 
596 
synthesis 
cell division and, 673 
cultured cells and, 616- 
17 
mitosis and, 680 
phage infection and, 
315-16 
role of deoxyribonucleic 
acid in, 171 
x-ray diffraction of, 118-19 


Ribonucleoprotein 


cholesterol synthesis and, 
538 


Ribonucleotides 
polymerization of, 149-50 
Ribose 
cultured cells and, 616 
transport of, 216 
Ribose-5- phosphate 
histidine biosynthesis and, 
253 


Ribosides 
reduction to deoxyribo- 
sides, 175 
a-Ribosides 
vitamin By and, 437 
Ribosomes 
acceptor ribonucleic 
acid binding to, 311 
amino acid sequence and, 
310-14 
instability of, 315 
polyamines in, 582-83 
protein synthesis and, 
308-14 
stabilization of, 594 
structure of, 308-10 
x-ray diffraction of, 119- 
20 
5-Ribosyluracil 
distribution of, 169 
5-Ribosyluridylic acid 
acceptor ribonucleic 
acid and, 305 
polymerization of, 150 
ribosomal ribonucleic 
acid and, 310 
Ribothymidylic acid 
acceptor ribonucleic acid 
and, 305 
Ricinoleic acid 
structure of, 75 
Rosaniline 
oligonucleotide binding 
of, 155-56 
Rosenonolactone 
biosynthesis of, 543 
Rubber 
biosynthesis of, 543 


Salmine 
cell culture and, 610 
Salts 
cell culture and, 609 
Sarcinic acid 
structure of, 76 
Sarcoplasm 
granular components in, 
474 
muscle biochemistry and, 
473 
Sarcoplasmic reticulum 
nature of, 488 
Sarcosomes 
oxidative phosphorylation 
in, 474 
Scar tissue 
ascorbic acid levels 


and, 385 
Schardinger dextrins 
synthesis of, 351-52 
Sedimentation f 
of ribosomes, 308-9 
Sedimentation coefficient 
of deoxyribonucleic acids, 
644-45 
Selenium 
liver necrosis and, 20-21 
Selenomethionine 
protein synthesis and, 302 
Semen 
polyamines in, 580 
Serine 
analysis for, 75 
cell culture and, 606 
crystal structure of, 95 
metabolism of, 250-51, 
613 
riboflavin synthesis and, 
410 


D-Serine 
metabolism of, 251 
Serotonin 
metabolism of, 260 
phosphorylase activation 
by, 226 
Serum 
cell culture and, 609-10 
cholesterol levels in, 395 
proteolytic enzymes in, 


Serum protein 
kwashiorkor and, 3 
Sialic acid 
neuraminidase and, 375 
Silk 
structure of, 98 
Sodium borchydride 
selective reduction by, 
47 
Solanesol 
relation to coenzyme Q, 
542 
Somatotrophin 
cell culture and, 611 
Sorbitol 
foetal fructose and, 221 
Sorbitol dehydrogenase 
action of, 229-30 
Soyasapogenol 
biosynthesis of, 543 
Soybean 
protein nutrition and, 336 
Spectroscopy 
of deoxyribonucleic acid, 
647 


of proteins, 284-89 
Spermidine 
see Spermine 
Spermine and spermidine 
assay techniques, 579-80 
biochemistry of, 579-604 
biosynthesis of, 584-86 
chemical synthesis of, 584 
distribution and concentra- 
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tion of, 580-84 
heparin binding by, 597 
lipid binding by, 596-97 
metabolism of, 586-90 
microbiological require- 

ments for, 590-92 
miscellaneous effects of, 

600-1 
nucleic acid binding by, 

595-96 
pharmacology of, 597-600 
stabilizing effects of, 592- 

95 


Spermine oxidase 
action of, 587-88 
Shingomyelin 
chemistry of, 83 
chromatography of, 73 
synthesis of, 81 
Sphingosine 
chromatography of, 73 
Spindle 
chromosome movement 
and, 682 
synthesis of, 672 
Spleen 
albumin breakdown in, 
333 
Spongothymidine 
synthesis of, 136 
Spongouridine 
synthesis of, 136 
S Protein 
protein synthesis and, 
317 


Squalene 
biosynthesis of, 527-33 
cholesterol biosynthesis 
and, 533-35 
Staphylococcus aureus 
polyamines in, 582 
spermine inhibition of, 
598 


Steroid hormones 

adrenal, 500-2 

androgen biosynthesis, 507 

androgen effects, 515-16 

biochemistry of, 499-524 

biosynthesis of, 500-8 

biosynthesis of Co; ster- 
oids-table, 508 

catabolism of Co, ster- 
oids-table, 510 

corticosteroid effects, 
514-15 

degradation of, 207-8 

dehydroepiandrosterone, 
502-3 

effects of, 514-18 

enzymes affected by, 517- 
18 


estrogen effects, 516-17 
6-hydroxylation of, 512 
7-hydroxylation of, 513 
16a-hydroxylation of, 513 
18-hydroxylation of, 513 
hydroxysteroid dehydro- 
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genases, 509-12 

in vitro biosynthesis- 
table, 504-5 

isolated steroids-table, 
506-7 

45.3-keto isomerication 
of, 514 

ketosteroid reductases, 
509-12 

ovary and, 503-7 

progesterone effects, 515 

a4 -reductases, 508-12 

side chain cleavage, 514 

sulfate ester synthesis of, 


systematic nomenclature 
for, 499 
testis, 507-8 
transformation of, 508-14 
Steroid metabolism 
cultured cells and, 618 
Sterol 
nicotinic acid and metabo- 
lism of, 395 
Streptolysin S 
polyguanylic acid induction 
of, 150 
Subtilisin 
ribonuclease modifcation 
by, 279 
Succinate 
cytochrome b reduction 
by, 18 
Succinic dehydrogenase 
biological oxidation and, 
24 


vitamin E and activity of, 
461 
Succinoxidase 
free radicals formed by, 
24 
Succinyl coenzyme A 
porphyrin synthesis and, 
550 


Sucrose 
cell culture and, 609 
chemical oxidation of, 47 
dextran synthesis from, 
349-50 
levan biosynthesis from, 
352- 
mechanism of hydrolysis 
, 
partial methylation of, 65 
synthesis of amylopectin 
from, 350 
transport of, 217 
uridine diphosphate 
glucose and synthesis 
of, 359-60 
Sucrose-6-phosphate 
uridine diphosphate glu- 
cose and synthesis of, 
359-60 
Sucrose phosphorylase 
biochemistry of, 348 
donor specificity of, 367 
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equilibrium constant, 365 
Sugar nucleotides 
transosylases and, 359- 
64 
Sugars 
guanosine diphosphate 
derivatives of, 142 
thymidine diphosphate 
derivatives of, 142 
transport of, 213-23 
Sulfates 
of carbohydrates, 63-64 
cell division and, 681 
glycogen synthetase 
activation by, 225 
vitamin A and, 453 
Sulfhydryl groups 
in hemoglobin, 276, 558 
reoxidation of, 295-96 
transosylation active site 
and, 370 
Sulfite 
reduction of, 240 


7 


Taka-amylase 
carbohydrate content of, 
364 


Taka-diastase 
ribonucleic acids hydro- 
lysis by, 306 
Taurine 
absorption of, 241 
cultured cells and, 621 
Terpenoid acids 
biosynthesis of, 531-32 
Testis 
biosynthesis of hormones 
in, 507-8 
Testosterone 
see Steroid hormones 
Tetrahydroaldosterone 
see Steroid hormones 
Tetrahydrocortisol 
see Steroid hormones 
Tetrahydrocortisone 
see Steroid hormones 
Tetrahydrofolic acid 
biosynthesis of, 425 
isomerization of N-formyl 
derivatives of, 426-27 
Tetrahydropyran 
hydrogen bonding of der- 
ivatives of, 58 
1, 3, 7, 9, -Tetramethyl- 
uric acid 
crystal structure of, 115 
Tetrapyrrylmethane struc- 
ture 


porphyrin synthesis and, 
552 


Tetrazolium reductase 
ubiquinone and, 22 
Theophylline 
crystal structure, 115 
hydrogen bonds in, 115 
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Thiamine 
biochemistry of, 427-35 
derivatives of, 433 
Thiamine monophosphate 
metabolism of, 429 
Thiamine pyrophosphate 
biosynthesis of, 428, 433 
Thiation 
of purines and pyrimidines, 
137 


Thiazole 
analogues of, 430-31 
biosynthesis of, 431-32 
a-glycerophosphate dehy- 
drogenase and, 435 
thiamine biosynthesis and, 
427 
Thiazolidine 
biosynthesis of, 432 
6-Thienylalanine 
cultured cells and, 615 
Thioglycosidases 
specificity of, 366 
Thiols 
mitosis and, 680-82 
2-Thiouridine-5'-diphosphate 
polynucleotide phosphory- 
lase and, 165-66 
5'-Thiouridylic acid 
polymerization of, 151 
Threonine 
amino acid imbalance and, 
332 
crystal structure of, 95 
cultured cells and, 613 
metabolism of, 252 
protein nutrition and, 330 
riboflavin biosynthesis 
and, 410-11 
valyl-ribonucleic acid 
synthetase and, 301-2 
Threonyl-ribonucleic acids 
formation of, 300 
Threose-diphosphat 
inhibitory action of, 227-28 
Thymidine 
cell culture and, 608 
synthesis of, 133 
Thymidine diphosphate 
sugar derivatives of, 142, 
363 
Thymidine kinase 
x-ray irradiation and, 183 
Thymidylic acid 
crystal structure of, 115 
polymerization of, 147 
Thy midylyl-3':5'-thymidine 
synthesis of, 146-47 
Thymine 
irradiation of, 157, 662 
vitamin B, and synthesis 
of, 440-41 
Thymus 
deoxyribonucleic acid 
polymerase and, 179 
Thyroid hormones 
ascorbic acid function 








and, 387 
lipid metabolism and, 205 
Thyroxine 
cultured cells and, 619 
oxidative phosphorylation 
and, 29 
vitamin A and, 452 
vitamin Bg and, 4045 
Tissue culture 
nutrition and, 331 
Tobacco mosaic virus 
amino acid alterations 
and, 654 
amino acid sequence in, 
123 


irradiation of, 184 
protein synthesis and, 
298-99 
renaturation of proteins 
in, 295 
ribonucleic acid structure 
in, 158 
spectroscopy of protein 
from, 284-85 
structure of, 121-23 
x-ray irradiation of, 662 
Tocols 
chemistry of, 458 
Tocopherol 
antioxidant activities of, 
462 
a-Tocopherol 
electron transport and, 
459 
a-Tocopherol 
structure of, 458 
£-Tocopherol 
structure of, 458 
Tocopherols 
see Vitamin E 
Tocopherylquinones 
presence of, 460 
Toluene-p-sulfonyl chloride 
polynucleotide synthesis 
and, 147 
Toluidine blue 
oligonucleotide binding by, 
155-56 
Transaldolase 
action of, 232 
Transaminase 
characterization of, 398 
cultured cells and, 612 
pyridoxal binding by, 243 
serum levels of, 402-3 
Transamination 
of alanine, 248-49 
of amino acids, 242-43 
mechanism of, 398 
Transcarbamylase 
requirements of, 248 
Transcarboxylations 
biotin and, 389 
Trans-N-deoxyribosidase 
action of, 177 
Transferrin 
ascorbic acid function 


and, 385-86 
Transforming principle 
nucleic acids and, 658-59 
Transfructosylases 
biochemistry of, 352-53 
transosylases-glycosidases, 
353-54 
Trans-a-galactosylases 
biochemistry of, 358-59 
Trans-§-galactosylases 
biochemistry of, 357-58 
Transglucosylases 
true transosylases and, 
349-52 
Trans-a-glucosylases 
biochemistry of, 354-56 
Trans-8-glucosylases 
biochemistry of, 356-57 
Trans-8-glucuronosylases 
biochemistry of, 359 
Transglutaminase 
polyamines and, 590 
Transglygpsidation 
biochemistry of, 347-82 
Trans-O-glycosylases 
configuration of products, 
367 


Transketolase 

action of, 232 
Transosylases 

acceptor specificity, 368 

donor specificity, 367-68 
Transosylases-glycosidases 

biochemistry of, 353-59 
Transosylation 

definition of, 347-48 

enzyme properties, 364-75 

mechanism of, 368-71 
Transport system 

for carbohydrates, 213-14 
Trehalase 

characterization of, 355 
Trehalose-phosphate 

uridine diphosphate glucose 

and synthesis of, 360 

Tricarboxylic acid cycle 

porphyrin synthesis and, 

550 


vitamin D and, 457 
Tricothecin 
biosynthesis of, 543 
Trideoxynucleoside diphos- 
phate 
synthesis of, 149 
Triglyceride 
absorption of, 189-90 
biosynthesis of, 196-99 
epinephrine effect on, 204- 
5 


metabolism of, 190-92 
Trimethylsilyl ethers 

gas chromatography of, 45 
Triosephosphate isomerase 

mechanism of, 227 
Triparanol 

inhibition of cholesterol 

synthesis by, 536 
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Triphosphate 
crystal structure of, 115 
Triphosphoinositide 
structure of, 391-92 
Triphosphopyridine nucleo- 
tide 
see Nicotinamide adenine 
dinucleotide phosphate 
Tripyrrylmethane structures 
porphyrin biosynthesis and, 
552 


Tropomyosins 
characterization of, 484-85 
localization of, 474-75 

True transosylases 
biochemistry of, 349-53 

Trypsin 
cultured cells and, 619 
myosin and, 478 

Trypsinogen 
spectroscopy of, 285 

Tryptophan 
abnormal metabolism of, 

404 
analogues of, 302 
ascorbigen structure 

and, 385 
crystal structure of, 95 
ergot alkaloid biosynthe- 

sis and, 544 
metabolism of, 259-61 
myoglobin and location of, 


negative feedback and, 247 
nicotinic acid synthesis 
and, 394 
protein nutrition and, 328 
protein spectroscopy 
and, 286 
Tryptophanase 
action of, 259 
Tryptophan peroxidase 
induction of, 30 
Tryptophan pyrrolase 
induction of, 246 
Tryptophan synthetase 
mutations and, 292, 651- 
52 
Tryptophanyl-ribonucleic 
acid synthetase 
specificity of, 302 
Tumors 
vitamin Bg deficiency 
and, 404 
Turnip peroxidase 
characteriazation of, 31 
Turnip yellow mosaic virus 
structure of, 124 
Tyrosine 
ascorbic acid function and, 
386-87 
cell culture and, 607 
crystal structure of, 95 
metabolism of, 256-59 
protein nutrition and, 330 
protein spectroscopy and, 
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Tyrosine decarboxylase 
pyridoxal phosphate assay 
with, 402 


U 


Ubichromenol 
relation to coenzyme Q, 
542-43 
Ubiquinol 
antimycin effect on, 22 
Ubiquinone 
biosynthesis of, 542-43 
cytochrome b reduction of, 
18 
reactivation of, 22 
tocopherols and, 460 
vitamin A and, 452 
see also coenzyme Q 
Ultraviolet absorption 
of oligonucleotides, 153- 
55 
Ultraviolet irradiation 
of oligonucleotides, 157 
Uracil 
glycerol derivative of, 
297 


Urea 
amino acid metabolism and, 
247-48 
ribonuclease optical rota- 
tion and, 283 
ribonuclease reduction and, 
280-81 
Urea phosphate 
crystal structure of, 115 
Uric acid 
biosynthesis of, 409-10 
pteridine biosynthesis and, 
412 
Uridine 
conversion to deoxyuridine, 


synthesis of, 137 
Uridine diphosphate-N- 
acetylglucosamine 
chitin biosynthesis and, 361 
hyaluronic acid synthesis 
and, 362-63 
Uridine diphosphate galactose 
formation of, 231 
lactose synthesis and, 360 
lipid synthesis and, 360 
Uridine diphosphate-galac- 
tose-4-epimerase 
characterization of, 231 
Uridine diphosphate galac- 
turonic acid 
galacturonide synthesis 
and, 360 
reactions of diphenols 
with 
Uridine diphosphate glucose 
glycogen synthesis and, 
223-24, 362 
hydroxymethyl cytosine glu- 
cosylation by, 363 
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oligosaccharide synthesis 
and, 359-60 

pneumococcal polysacchar- 
ide biosynthesis and, 363 

polysaccharide synthesis 
and, 361 

Uridine diphosphate glu- 

curonic acid 

glucuronide synthesis and, 
360 


hyaluronic acid synthesis, 
362-63 
Pneumococcal polysacchar- 
ide biosynthesis and, 
363 
Uridine diphosphate sucrose 
transosylase 
equilibrium constant of, 
365 
Uridine diphosphate sugars 
synthesis of, 143-45 
transosylases and, 359-64 
Uridine diphosphate xylose 
pentosan biosynthesis and, 
361-62 
Uridine -5'- pyrophosphate 
sugar peptides of, 142 
Uridine triphosphate 
glycogen synthesis and, 
224 


internal incorporation of, 


Uridylic acid 
nucleotide sequence and, 
168 
polymerization of, 147 
Uridyly1-5':3'-uridine 
synthesis of, 149 
Urinary stones 
vitamin A and, 453 
Urine 
ribonuclease in, 278 
tocopherol derivatives in, 
460-61 
Uroporphyrin 
biosynthesis of, 551 
Uroporphyrinogen 
biosynthesis of, 551-55 
Uroporphyrinogen isomerase 
action of, 554 


Vv 


Valine 
crystal structure of, 95 
isoleucine ribonucleic acid 
synthetase and, 301-2 
metabolism of, 250 
negative feedback and, 246 
protein nutrition and, 330 
D-Valine 
metabolism of, 250 
Valyl-ribonucleic acids 
formation of, 300 
Valyl-ribonucleic acid syn- 
thetase 
specificity of, 301-2 


SUBJECT INDEX 


Vanadium salts 
cholesterol synthesis and, 
539 
Venom diesterase 
action on ribonucleic acids, 
301 
Vernolic acid 
structure of, 78 
Viruses . 
polyamines in, 583 
x-ray diffraction of, 121- 
25 


Viscosity 
of ribonuclease solutions, 
282 


Vitamins 
ascorbic acid, 383-88 
biochemistry of, 383-472 
biotin, 388-91 
cell culture and, 608 
fat soluble, 447-72 
folic acid, 409-27 
inositol, 391-94 
nicotinic acid, 394-97 
riboflavin, 409-27 
thiamine, 427-35 
vitamin A, 447-54 
vitamin Bg, 398-405 
vitamin By9, 435-41 
vitamin D, 454-57 
vitamin E, 458-63 
vitamin K, 463-66 
water soluble, 383-446 
Vitamin A 
biochemistry of, 447-54 
determination of, 447-48 
function of, 450-54 
kwashiorkor and, 338 
mevalonic acid metabolism 
and, 543 
separation from vitamin D, 
454 


utilization of, 448-50 
Vitamin A acid 

utilization of, 450-51 
Vitamin A aldehydes 

determination of, 448 
Vitamin A derivatives 

interrelationships of, 450 
Vitamin 

biochemistry of, 398-405 

determination of, 402 

enzymes containing, 398- 

401 


metabolic effects, 403-4 

metabolism of, 401-2 

nutriture of, 402-3 

Vitamin By2 

biochemistry of, 435-41 

biosynthesis of, 435-37 

coenzyme form of, 438 

deoxyriboside synthesis 
and, 176 

enzymic reactions of, 439- 
41 


isomerizations and, 250 
mechanism of action, 438-41 


methionine biosynthesis 
and, 254-55 

nucleotide portion of, 
436-37 

porphyrin portion of, 435- 
36 


propionate metabolism 
and, 201-3 
x-ray diffraction of, 94, 
126 
Vitamin C 
see Ascorbic acid 
Vitamin D 
biochemistry of, 454-57 
determination of, 454-55 
function of, 456-57 
irradiation and, 456 
utilization of, 455 
Vitamin E 
analysis of, 458-59 
antioxidant relationship, 
462-63 
ascorbic acid thesis 
and, 384 
bioassay of, 459 
biochemistry of, 458-63 
chemistry of, 458 
deficiency symptoms, 20- 
21, 461-62 
function of, 459-61 
ubiquinone reactivation 
by, 22 
see also various tocoph- 
erols 
Vitamin K 
analysis for, 463 
biochemistry of, 463-66 
chemistry of, 463 
enzymatic role of, 464 
irradiation of, 465 
oxidative phosphorylation 
and, 23 
requirements for, 465 
ubiquinone reactivation by, 
22 


Vitamin K 
role of, 23 
Vitamin K reductase 
purification and properties 
of, 23 


Ww 


Wax 

analysis of, 73 
Wax D 

characterization of, 86 
Wheat 

vitamin E content of, 459 
Wheat flour 

nutritional value of, 337 


x 
Xanthine oxidase 


biological oxidation and, 
36-37 





Xanthopterin 
folic acid and, 420 
Xanthurenic acid 
excretion of, 402 
X-ray 
wave nature of, 94 
X-ray diffraction 
of amino acids and pep- 
tides, 95-97 
of biochemicals, 93-132 
of carbohydrates, 125-26 
of globular proteins, 102- 
13 
isomorphous replacement 
and, 102-4 
of myoglobin, 270 


SUBJECT INDEX 


of nucleic acids, 113-19 
of nucleoproteins, 119- 
21 
of polypeptides and fibrous 
proteins, 97-102 
of viruses, 121-25 
Xylan 
acid hydrolysis of, 50 
partial methylation of, 65 
L-Xylonic acid 
biosynthesis of, 388 
Xylosanases 
biochemistry of, 373 
Xylose 
pentosan biosynthesis and, 
361-62 
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transport of, 221-22 
Y 


Yeast 
carbohydrate transport 
in, 216-17 
lipids of, 86-87 
protein metabolism and, 332 
spermine agglutination of, 
600 


Z 


Zymosterol 
metabolism of, 535 
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